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16  Abstract 


This  is  the  final  report  on  the  statistical  evaluation  of  Federal  Motor  Vehicle  Safety  Standard  (FMVSS)  207;  Seat  Back 
Locks  (Only).  It  is  one  of  seven  statistical  evaluations  conducted  under  this  contract.  The  seven  Standards  are; 


1 . 

FMVSS 

108: 

Side  Marker  Lamps  (Only) 

5. 

FMVSS 

214: 

Side  Door  Beams 

2. 

FMVSS 

202: 

Head  Restraints 

6. 

FMVSS 

222: 

School  Bus  Seating  and 

3. 

FMVSS 

207: 

Seat  Back  Locks  (Only) 

Crash  Protection 

4. 

FMVSS 

213: 

Child  Restraints 

7. 

FMVSS 

301 : 

Fuel  System  Integrity 

FMVSS  207  is  a aeath-and-injury-reduction  Standard  which  requires  a self-locking  restraining  device  for  folding  seats 
and  seat  backs,  that  must  meet  specified  static  load  tests.  The  Standard  became  effective  1 January  1968. 

More  than  600,000  cases  of  driver  involvement  in  frontal  collisions  were  analyzed  using  mass  accident  data  from  Texas 
(1972-1974),  New  York  (1974)  and  North  Carolina  (1973-1975).  Contingency  table  data  were  subjected  to  log-linear 
modeling  and  adjustment  to  minimize  potential  confounding  effects  and  allow  direct  comparison  of  injury  rates  between 
drivers  of  2-door  and  4-door  cars.  The  results  of  the  analyses  do  not  support  the  hypothesis  that  the  introduction  of 
seat  back  locks  in  2-door  passenger  cars  reduces  the  injury  risk  to  drivers  in  these  cars. 

While  the  analysis  was  not  completely  successful  in  removing  all  confounding  effects,  it  can  be 
effect  of  seat  back  locks  on  driver  injury  risk,  if  any,  is  amall  and  very  difficult  to  quantify,  give  p 
tial  for  confouncing  effects  from  the  implementation  of  other  Standards  and  the  possible  interactive  eTtecis 
between  vehicle  body  style  and  weight  and  driver  characteristics. 

The  question  of  possible  rear  seat  occupant  entrapment  in  accidents  involving  fire  and/or  explosion  or  inmersion  was 
very  clearly  settled  by  the  analysis  of  FARS  data.  The  results  successfully  demonstrated  tnat  any  negative  effect  due 
to  entrapment  is  far  outweighed  by  the  beneficial  effect  of  a rigid  seat  back  confining  rear  seat  passengers  to  the 
rear  area  during  a collision. 

A brief,  limited  study  of  computerized  NCSS  data  from  April  1978  through  1979  was  conducted  to  study  data  on  driver 
injury  and  seat  failure.  The  data  indicated  that  the  likelihood  of  fatal  or  critical  injury  is  about  five  times 
greater  given  seat  failure.  Conversely,  the  probability  of  escaping  any  injury  is  about  three  times  higher  with  no 
seat  failure,  compared  to  cases  of  seat  failure.  However,  the  NCSS-derived  seat  failure  rates  for  Post-Standard  cars 
were  not  lower  than  those  for  Pre-Standard  cars. 


17.  Koy  Words 

FMVSS  207:  Seat  Back  Locks  (Only). 

Statistical  Analysis.  Standard  Evaluation. 
Mass  Accident  Data  Analysis  for 
Texas,  New  York,  North  Carolina. 

FARS  Data.  NCSS  Data. 
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CONTRACT  TECHNICAL  MANAGER'S  ADDENDUM 


Prepared  for  the  National  Highway  Traffic  Safety  Administration  in 
support  of  a program  to  review  existing  regulations,  as  required  by 
Executive  Order  12044  and  Department  of  Transportation  Order  2100.5. 
Agency  staff  will  perform  and  publish  an  official  evaluation  of 
Federal  Motor  Vehicle  Safety  Standard  207  based  on  the  findings  of 
this  report  as  well  as  other  information  sources.  The  values  of 
effectiveness  and  benefits  found  in  this  report  may  be  different  from 
those  that  will  appear  in  the  official  Agency  evaluation. 
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EXECUTIVE  SUMMARY 


This  is  the  Final  Report  of  the  statistical  evaluation  of  the  effectiveness 
of  Federal  Motor  Vehicle  Safety  Standard  (FMVSS)  207;  Seat  Back  Locks  (Only). 

FMVSS  207  is  a death--and-injury  reduction  Standard  which  requires  a self- 
locking restraining  device  for  folding  seats  and  seat  backs,  that  must  meet 
specified  static  load  tests.  The  Standard  became  effective  1 January  1968. 

The  principal  objective  of  this  analysis  is  to  determine  if  the  effects  of 
seat  back  locks  on  injury  avoidance  can  be  determined  from  statistical  analyses 
of  existing  mass  accident  data  from  Texas  (1972-1974),  New  York  (1974)  and 
North  Carolina  (1973-1975).  A total  of  over  600,000  cases  of  driver  involvement 
in  frontal  collisions  are  analyzed.  Only  domestic  vehicles  of  known  body  style, 
make-model  and  model  year  that  were  involved  in  single  vehicle  or  two-vehicle 
accidents  were  included. 

Other  objectives  are  (1)  to  analyze  the  fatality  rate  of  front  and  rear 
seat  occupants  using  Fatal  Accident  Reporting  System  (FARS)  data,  to  determine 
whether  seat  back  locks  increase  the  possibility  of  rear  seat  occupants  being 
trapped  and  killed  in  panic  situations  where  quick  emergency  exit  from  the  car 
is  required  and  (2)  to  analyze  a limited  computerized  portion  of  National  Crash 
Severity  Study  (NCSS)  data  on  seat  failure  and  injury. 

The  purpose  of  these  evaluations  is  to  provide  a better  understanding  of 
the  effects  of  seat  back  locks  on  deaths  and  injury  severity.  The  basic  measure 
of  effectiveness  is  defined  as  follows: 


Thus,  effectiveness  is  measured  by  computing  the  percent  difference  between  the 
Pre-  to  Post-Standard  ratio  of  injury  rates  for  drivers  of  2-door  and  4-door 
cars,  respectively.  This  effectiveness  measure  is  formulated  with  the  realization 
that  4-door  cars  received  the  same  modifications  (which  were  mandated  by  other 
Standards  that  went  into  effect  at  about  the  same  time  as  FMVSS  207)  as  were  made 
in  2-door  cars,  except  the  seat  back  lock.  Thus,  by  looking  at  the  changes  in 
injury  distributions  of  drivers  of  2-door  cars  before  and  after  the  implementation 


Injury  Rate  for  Drivers  of 
Post-Standard,  2-Door  Cars 
Injury  Rate  for  Drivers  of 
Pre-Standard,  2-Door  Cars 


Pre-Standard,  4-Door  C 
Injury  Rate  for  Driver 
Pos t-S tandard , 4-Door 


Injury  Rate  for  Driver 
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of  the  Standard  and  comparing  this  with  the  analogous  data  for  drivers  of  4-door 
models,  one  can  expect  to  assess  the  Impact  of  the  Standard  on  injury  reduction. 

In  effect,  the  4-door  vehicles  are  being  treated  as  a control  group. 

Before  effectiveness  values  were  computed,  the  data  were  smoothed  by  fitting 
hierarchical,  log-linear  models  to  contingency  tables  composed  of  the  variables 
Injury,  PrePost,  Vehicle  Body  Style  (2-door  or  4-door)  and  selected  control  vari- 
ables for  each  state-year  of  data.  Three  distinct  injury  dichotomies  were  used: 

KA  vs.  BCOj.KAE  vs.  CO  and  KABC  vs.  0,  Modeling  served  the  dual  purpose  of 
smoothing  the  data  by  removing  random  variability  due  to  small  cell  frequencies, 
and  of  revealing  the  strength  and  nattern  of  various  interactions  among  the 
variables  comprising  the  contingency  tables. 

The  smoothed  data  were  then  adjusted  (standardized)  to  allow  for  the  direct 
comparison  of  injury  rates.  Adjustment  of  the  data  was  necessary  in  order  to 
insure  that  the  overall  effectiveness  estimates  were  not  affected  by  different 
distributions  of  Pre-  and  Post-Standard,  2-door  and  4-door  vehicles  across  dif- 
ferent levels  of  control  variables.  On  the  average,  the  net  impact  of  modeling 
and  adjustment  was  to  increase  the  value  of  effectiveness  estimates  by  roughly 
two  to  three  percent,  while  slightly  reducing  the  variability  of  these  estimates. 

The  results  of  the  analyses — shown  in  the  table  below — do  not  support  the 
hypothesis  that  the  introduction  of  seat  back  locks  in  2-door  passenger  cars  re- 
duces the  injury  risk  to  drivers  in  these  cars.  That  is,  the  results  do  demonstrate 
that  this  aspect  of  the  Standard  has  not  been  significantly  effective  in  reducing 
injury  on  a broad  basis. 

OBSERVED  EFFECTIVENESS*  OF  SEAT  BACK  LOCKS 
IN  STATE  ACCIDENT  DATA,  FRONTAL  CRASHES 


State 

Year 

KABC 

vs  0 

KAB  vs  CO 

KA  vs 

BCO 

Effect- 

iveness 

Standard 

Deviation 

Effect- 
i veness 

Standard 

Deviation 

Effect- 
i veness 

Standard 

Deviation 

1972 

-1 .6  % 

2.9  % 

-1.3  % 

3.5  % 

4.9  % 

6.1  % 

Texas 

1973 

-0.7 

2.9 

-3.5 

3.6 

-12.7 

7.6 

1974 

-8.3 

3.4 

-10.3 

4.3 

1.9 

7.7 

New  York 

1974 

-7.2 

3.1 

-12.1 

4.4 

-17.9 

8.9 

1973 

-7.9 

6.8 

-3.7 

8.8 

-44.4 

23.5 

North 
Carol ina 

1974 

-14.6 

7.4 

-19.9 

10.6 

-19.0 

20.9 

1975 

5.6 

6.0 

14.9 

7.5 

26.5 

13.7 

* 

See  effectiveness  formula  on  page  v. 
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While  the  analysis  was  not  completely  successful  in  removing  all  confounding 
effects,  it  is  reasonable  to  infer  that  the  effect  of  seat  back  locks  on  driver 
injury  risk,  if  any,  is  small  and  very  difficult  to  quantify,  given  the  potential 
for  confounding  effects  from  the  implementation  of  other  Standards,  the  steady 
increase  in  sales  of  2-door  cars  (and  the  corresponding  decrease  in  4-door  car 
sales)  since  1966,  vehicle  weight  differences  among  2-door  and  4-door  cars,  and 
potential  differences  of  age,  sex,  socioeconomic  and  personality  factors  be- 
tween drivers  of  2-door  and  4-door  cars. 

The  question  of  possible  rear  seat  occupant  entrapment  in  accidents  involving 
fire  and/or  explosion  or  immersion  was  also  examined  by  testing  the  hypothesis 
that  the  presence  of  seat  back  locks  increases  the  probability  of  rear  seat  occu- 
pants of  2-door,  Post-Standard  cars  being  killed  as  a result  of  their  being  trapped 
by  the  seat  back  lock  in  panic  situations.  Empirically,  this  "trapping"  effect 
was  defined  as: 


Results  obtained  from  1975-1978  EARS  data  indicate  that  there  is  an  estimated 
19  percent  decrease  in  the  Pre-  to  Post-Standard  ratio  of  rear  seat  occupant 
fatality  rates  corresponding  to  2-door,  Post-Standard  vehicles.  It  can  be  specu- 
lated that  any  potential  adverse  effect  due  to  entrapment  is  outweighed  by  the 
beneficial  effect  of  a rigid  seat  back  which  acts  as  a restraint  on  the  forward 
movement  of  rear  seat  passengers  in  a crash,  thus  reducing  the  likelihood  of 
serious  or  fatal  injury.  In  any  event,  the  data  do  not  support  the  hypothesis 
that  seat  back  locks  increase  fatalities  due  to  their  trapping  effect. 

A brief,  limited  study  of  computerized  NCSS  data  from  April  1978  through  1979 
was  conducted  to  study  data  on  driver  injury  and  seat  failure.  Here,  seat  fail- 
ure refers  to  seat  deformation  as  well  as  failure  of  the  seat  adjuster,  seat 
track  or  seat  back  locks.  The  data  indicated  that  the  likelihood  of  fatal  or 
critical  injury  is  about  five  times  greater  given  seat  failure;  the  probability  of 
escaping  any  injury  is  about  three  times  higher  with  no  seat  failure,  compared 
to  cases  with  seat  failure. NCSS-derlved  seat  failure  rates  for  Post-Standard  cars, 
however,  were  not  lower  than  those  for  Pre-Standard  cars. 
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1.0  INTRODUCTION 


1.1  Background 

This  report  is  the  third  in  a series  of  Task  3 Final  Reports  on  the  statis- 
tical evaluation  of  the  effectiveness  of  seven  Federal  Motor  Vehicle  Safety 
Standards  (FMVSS).  This  work  has  been  conducted  under  Contract  DOT-HS-8-02014 
by  The  Center  for  the  Environment  and  Man,  Inc.  (CEM)  and  its  subcontractor.  The 
Highway  Safety  Research  Center  (HSRC)  of  the  University  of  North  Carolina.  The 
seven  FMVSS  statistically  evaluated  are: 

• FMVSS  108:  Side  Marker  Lamps  (Only) 

• FMVSS  202:  Head  Restraints 

9 FMVSS  207:  Seat  Back  Locks  (Only) 

0 FMVSS  213:  Child  Seating  Systems 

0 FMVSS  214:  Side  Door  Beams 

0 FMVSS  222:  School  Bus  Seating  and  Crash  Prevention 

0 FMVSS  301:  Fuel  System  Integrity 

The  statistical  evaluation  of  the  effectiveness  of  FMVSS  207  (Seat  Back 
Locks  only)  is  presented  in  this  report.  Previous  work  is  described  in  [1]  and  [2]. 

FMVSS  207  originally  went  into  effect  on  1 January  1968,  at  which  time  it 
was  applicable  to  passenger  cars  only.  The  Standard  was  basically  adapted  from 
the  Society  of  Automotive  Engineers  (SAE)  Recommended  Practice  J879  which  orig- 
inally appeared  in  November  1963.  The  major  impact  of  the  Standard  was  that  it 
required  a self-locking  restraint  device  for  folding  seats  and  seat  backs.  In 
fact,  the  introduction  of  seat  back  locks  was  the  only  apparent  change  made  by 
the  manufacturers  in  response  to  FMVSS  207.  The  application  of  the  Standard  was 
extended  to  multipurpose  passenger i'  vehicles,  trucks  and  buses  as  of  1 January 
1972.  At  this  time,  additional  requirements  and  specifications  were  added  to  the 
Standard,  including  the  proviso  that  the  seat  remain  in  its  adjusted  track  po- 
sition during  load  application.  In  addition,  various  aspects  of  the  Standard 
were  clarified  and  restructured. 


The  general  requirements  of  FMVSS  207  are  listed  below.  They  apply  to 
passenger  cars,  multipurpose  passenger  vehicles,  trucks  and  buses. 

1.  Each  occupant  seat,  with  the  exception  of  folding  auxiliary 

jump  seats  and  side  facing  seats,  must  be  able  to  withstand 
specified  loads  in  forward  and  rearward  longitudinal  direc- 
tions. These  loads  include  an  amount  equal  to  20  times  the 
weight  of  the  seat  and  a load  equal  to  a 3300  inch  pound 
moment  about  a defined  seating  reference  point.  The  seat 
must  remain  in  its  adjusted  position  during  the  application 
of  each  force. 

2.  With  the  exception  of  a passenger  seat  in  a bus  or  a seat 

having  a back  that  is  adjustable  only  for  the  comfort  of 
its  occupants,  hinged  or  folding  seats  or  seat  backs  must 
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be  equipped  with  a self-locking  restraining  device.  Each 
device  must  have  a release  control.  The  device  must  not 
release  or  fall  when; 

- A force  of  20  times  the  weight  of  the  seat  back  is 
applied  through  the  center  of  gravity  of  a forward 
facing  seat  back,  or 

A force  of  8 times  the  weight  of  the  seat  back  is 
applied  through  the  center  of  gravity  of  a rear- 
ward facing  seat  back. 

Additionally,  the  restraining  device  must  not  release  or 
fail  when  subjected  to  an  acceleration  of  20  g. 

3.  The  control  for  releasing  the  restraining  device  must  be 

readily  accessible  to  the  seat  occupant.  It  must  also  be 
readily  accessible  to  any  occupant  in  a seat  immediately 
to  the  rear. 

4.  Seats  that  are  not  designated  for  occupancy  while  the  motor 

vehicle  is  in  motion  must  be  conspicuously  labeled  to  that 
effect . 

There  are  two  Important  factors  related  to  the  evaluation  of  the  effective- 
ness of  FMVSS  207  which  should  be  noted: 

1.  Between  the  model  years  MY  66  and  MY  72  there  was  a significant 

shift  in  sales  from  4-door  to  2-door  cars  (see  Table  3-1,  page 
3-2) . This  trend  must  be  taken  into  account  in  the  evaluation 
of  FMVSS  207.  Possible  implications  of  this  market  shift  are 
discussed  when  appropriate  in  Section  3.1. 

2.  FMVSS  207  and  many  other  Standards  were  applied  nearly  simul- 

taneously during  the  late  1960’s.  It  is  not  immediately  obvious 
as  to  how  to  distinguish  between  the  effects  of  one  Standard 
and  another;  for  example,  FMVSS  207  (Seat  Back  Locks,  Only)  and 
FMVSS  202  (Head  Restraints)  may  possibly  have  related  effects. 

It  is  conceivable  that  there  is  a relation  between  these  two 
Standards  which  influences  possible  effectiveness.  In  the 
evaluation  of  FMVSS  207,  it  is  assumed  that  the  other  Standards 
are  equally  effective  on  2-door  and  4-door  cars.  FMVSS  207 
(Seat  Back  Locks,  Only)  applies  to  2-door  passenger  vehicles. 

Thus,  in  the  evaluation  of  seat  back  restraints,  4-door  cars 
may  be  regarded  as  a "control  group."  There  is  the  possibility 
that  if  another  Standard  or  industry-introduced  safety  measure 
had  a significantly  different  effect  in  2-  and  4-door  cars  in 
frontal  crashes,  it  may  act  as  a confounding  influence  on  the 
evaluation  of  the  Standard.  For  example,  General  Motors 
and  Chrysler  introduced  collapsible  steering  columns  in  1967, 
and  Ford  modified  the  steering  wheel  in  1967  and  Introduced 
collapsible  columns  in  1968.  The  effects  of  collapsible  columns 
may  be  different  in  2-door  and  4-door  vehicles  and  also  ultimately 
related  to  the  presence  of  seat  back  locks  in  the  2-door  vehicles 
(at  least  as  far  as  driver  injuries  are  concerned).  Possible 
confounding  factors  on  the  evaluation  of  the  Standard  are  dis- 
cussed in  Section  3.1.3. 
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1.2  Objective  and  Purpose 

The  principal  objective  of  this  analysis  is  to  determine  if  any  effects 
of  seat  back  locks  on  fatalities  and  injury  avoidance  can  be  determined  from 
the  statistical  analyses  of  mass  accident  data  from: 

• Texas  1972-1974 

• North  Carolina  1973-1975 

• New  York  1974. 

Other  objectives  are  (1)  to  analyze  the  fatality  rate  of  front  and  rear 
seat  occupants,  using  the  Fatal  Accident  Reporting  System  (FARS)  data,  to 
determine  whether  the  presence  of  seat  back  locks  increases  the  possibility  of 
rear  seat  occupants  being  trapped  and  killed  in  panic  situations  where  quick 
exit  from  the  car  is  required,  and  (2)  to  analyze  National  Crash  Severity  Study 
(NCSS)  accident  data  on  seat  failure  and  driver  injury. 

1.3  Scope  of  Analysis 

• The  analysis  of  the  effects  of  seat  back  locks  on  injury 

avoidance  is  primarily  concerned  with  fatalities  and 
injuries  to  drivers. 

• In  Injury  avoidance  evaluation  the  statistical  analyses 

rely  on  a comparison  of  2-door  and  4-door  Pre-  and  Post- 
Standard  cars. 

• Mass  accident  data  from  Texas  (3  years) , North  Carolina 

(3  years)  and  New  York  (1  year)  are  used. 

• The  analysis  of  the  effects  of  seat  back  locks  on  rear 

seat  occupant  fatalities  uses  the  FARS  data  for  the  years 
1975  through  1978. 

• The  analysis  of  driver  injury  and  seat  failures  uses  NCSS 

computerized  accident  data  from  April  1,  1978  through 
1979. 
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1.4  Approach 

The  statistical  evaluation  of  the  effects  of  FMVSS  207  is  here  limited  to 
three  specific  studies: 

1.  Injury  Analysis  for  Seating  Systems,  Using  State  Accident  Data. 

2.  Rear  Occupant  Fatality  Analysis,  Using  FARS  Data. 

3.  NCSS  Data  on  Driver  Injury  and  Seat  Failure. 

The  first  and  major  study  is  concerned  with  determining  if  the  self-locking 
seat  back  devices  are  an  important  deterrent  to  fatalities  and  injuries  of 
drivers . The  second  study  deals  with  assessing  whether  the  seat  back  locks 
may  trap  rear  seat  passengers  in  severe  accidents  and  increase  the  risk  of 
death  to  rear  passengers  in  2“door  cars.  The  third  study  briefly  reviews 
limited  computerized  NCSS  data  on  driver  injury  and  seat  failure. 

The  hypothesis  investigated  in  the  first  analysis  is  that  drivers  of 
2-door  cars  will  benefit  from  reduced  injuries  in  frontal  collisions  by  having 
the  seat  back  fixed,  rather  than  free  to  dynamically  rotate  forward,  thus  forcing 
the  driver  and  the  passenger (s)  into  the  steering  wheel  and/or  dash  panel  in 
front  of  them.  Because  there  were  many  other  injury  reducing  Standards  intro- 
duced at  approximately  the  same  time  as  FMVSS  207,  as  well  as  various  changes  in 
the  vehicles  and  in  sales  trends, it  is  assumed  that  the  degree  to  which  seat 
back  locks  are  effective  can  be  determined  by  comparing  the  difference  in  the 
changes  of  injury  rates  between  2-door  cars  and  4-door  cars  before  and  after  the 
implementation  of  FMVSS  207.  Specifically,  one  would  expect  drivers  in  2-door 
cars  to  have  a slightly  greater  injury  reduction  than  drivers  in  4-door  cars,  if, 
in  fact,  the  seat  back  locks  are  effective.  However,  two  factors  deserve  mention 
at  this  point.  First,  the  analysis  is  restricted  to  drivers  in  frontal  collisions 
only.  Second , if  other  FMVSS  were  differentially  applied  or  had  significantly 
greater  effectiveness  in  2-door  or  4-door  cars,  then  any  difference  in  the  re- 
duction of  injury  rates  could  be  attributed  to  these  factors  as  well  as  to  the 
presence  of  seat  back  locks. 

The  rear  occupant  fatality  analysis  considers  the  possibility  of  rear  seat 
occupants  becoming  trapped  due  to  the  inability  to  release  seat  back  locks  in 
panifc-producing  situations  such  as  post-crash  fires  or  immersion,  where  quick 
exit  is  essential.  It  would  appear  from  the  analysis  that  trapping  is  not  an 
important  effect;  rather,  seat  back  locks  appear  to  have  a beneficial  effect 
of  containing  rear  seat  occupants  in  the  rear  seat  area  during  a collision 
and  preventing  them  from  being  projected  into  the  front  seat  area,  where  they 
might  strike  objects  after  having  gained  momentum. 
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1.5  Limitations  of  the  Study 


This  study  does  not  provide  a measure  of  the  overall  effectiveness  of  all 
aspects  of  FMVSS  207.  It  is  limited  to  a consideration  of  the  effects  of  the 
self-locking  restraining  devices  for  folding  seat  backs  in  2-door  passenger 
cars . 

As  was  pointed  out  previously,  seat  back  locks  were  Introduced  in  the  model 
years  1967-1968  in  2-door  cars.  Seat  back  locks  are  the  only  requirements  man- 
dated by  FMVSS  207  which  do  not  apply  to  4-door  cars  as  well  and,  hence,  the 
Pre-  and  Post-Standard  4-door  vehicles  may  be  regarded  as  a control  group  in 
the  evaluation  of  seat  back  locks. 

It  should  also  be  noted  that  the  other  major  aspect  of  FMVSS  207,  specifi- 
cations for  seating  system  strengths,  would  be  difficult  to  evaluate  for  two 
reasons.  First,  it  appears  unlikely  that  the  strength  of  seating  systems  has 
changed  significantly  over  the  past  30  years.  Second,  unlike  seat  back  locks, 
these  specifications  apply  equally  to  both  2-door  and  4-door  vehicles. 

1.6  Outline  of  the  Report 

Section  2 of  this  report  summarizes  the  analyses  performed  in  the  evalu- 
ation of  the  effectiveness  of  FMVSS  207  with  regard  to  seat  back  locks.  It 
includes  a discussion  of  the  measure  of  effectiveness;  the  estimated  effective- 
ness of  the  Standard;  confidence  limits  on  the  estimated  effectiveness;  overall 
success  of  the  evaluation  and  the  credibility  of  the  analysis.  Also  included 
in  Section  2 are  various  comparisons  of  results  and  the  final  conclusions, 
findings  and  recommendations  obtained  from  the  analysis. 

In  Section  3,  the  detailed  analyses  of  the  data  are  described.  The 
Appendices  include  relevant  data  in  the  form  of  completely  cross-classified 
tables  (Appendix  A) , and  a complete  description  of  resultant  models  (Appendix  B) 
for  the  Texas,  New  York  and  North  Carolina  accident  data  samples,  as  well  as 
effectiveness  results  for  observed  unadjusted  data  (Appendix  C)  and  a description 
of  the  effectiveness  computations  and  error  estimation  procedure  (Appendix  D) . 

1.7  References  for  Section  1 

1.  Ball,  J.T.,  J.C.  Reidy  and  G.M.  Northrop.  FinaZ  Design  and  Imiplementation 

Plan  for  Evaluating  the  Effectiveness  of  FMVSS  202:  Bead  Restraints ^ and 

FMVSS  207:  Seating  Systems  ^ DOT  HS  803  392,  National  Technical  Information 

Service,  Springfield,  Virginia,  1977. 

2,  Northrop,  G.M.,  J.T.  Ball,  D.  Bancroft  and  J.C.  Reidy.  Methodologies  for 

Bine  Federal  Motor  Vehicle  Safety  Standards:  FMVS  105^  108^  122^  202^  207, 

212,  221,  222,  DOT  HS  803  388,  National  Technical  Information  Service, 
Springfield,  Virginia,  1977. 
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2.0  SUMMARY  OF  ANALYSES  PERFORMED  FOR  FMVSS  207 


2.1  Measures  of  Effectiveness 

The  effectiveness  measure  used  for  evaluating  the  effects  of  seat  back  locks 
on  driver  injury  is  defined  as  follows. 


“ 

Effectiveness 
of  Seat  Back 

Locks 

Injury  Rate  for  Drivers  of 
Post-Standard,  2-Door  Cars 
Injury  Rate  for  Drivers  of 
Pre-Standard,  2-Door  cars 


Injury  Rate  for  Drivers  of 
Pre-Standard,  4-Door  Cars 
Injury  Rate  for  Drivers  of 
Post-Standard,  4-Door  Cars 


X 100 


The  question  of  possible  rear  seat  occupant  entrapment  in  accidents  involving 
fire  and/or  explosion  or  immersion  was  also  examined  by  testing  the  hypothesis 
that  the  presence  of  seat  back  locks  increased  the  probability  of  rear  seat  occu- 
pants of  2-door,  Post-Standard  cars  being  killed  as  a result  of  their  being  trapped 
by  the  seat  back  lock  in  panic  situations.  Empirically,  this  "trapping"  effect 
was  defined  as: 


Trapping 

J 

Fatality  Rate  for  Occupants 
of  Post-Standard,  2-Door  Cars 

Fatality  Rate  for  Occupants 
of  Pre-Standard,  4-Door  Cars  1 

Effect 

1 

Fatality  Rate  for  Occupants 
s.  of  Pre-Standard,  2-Door  Cars 

^ Fatality  Rate  for  Occupants  / 

of  Post-Standard,  4-Door  Cars  J 

Positive  values  indicates  that  a trapping  effect  may  be  occurring. 

2.2  Estimated  Effectiveness  of  FMVSS  207 

FMVSS  207  applies  to  passenger  cars,  multipurpose  passenger  vehicles, 
trucks  and  buses.  The  main  impact  of  the  Standard  was  to  require  a self-locking 
restraining  device  for  folding  seats  and  seat  backs.  Other  requirements  relate 
to  the  strength  of  seats  and  seat  track  devices.  Because  seat  back  locks  were 
installed  on  two-door  passenger  cars  generally  in  the  1968  model  year,  the 
analysis  basically  focuses  on  the  change  in  the  frequency  of  injury  to  drivers 
of  two-door  cars  between  Pre-Standard  and  Post-Standard  models.  Secondary 
investigations  (1)  study  the  possibility  of  increased  fatalities  of  rear  seat 
passengers  due  to  being  trapped  and  (2)  analyze  NCSS  data  on  seat  failures. 

The  major  analysis  springs  from  the  hypothesis  that  with  seat  back  locks  in  a 
frontal  collision,  (a)  the  front  seat  passenger  will  not  have  an  additional  load 
or  impact  from  the  seat  back,  and  (b)  items  in  the  back  seat,  particularly  passen- 
gers, will  not  be  thrown  against  the  front  seat  passengers.  The  second  analysis 
stems  from  speculation  that  seat  back  lock  releases  are  sometimes  difficult  to 
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locate  and  operate,  especially  in  panic  situations,  and  may  "trap"  rear  seat 
passengers,  which  would  be  extremely  dangerous  in  situations  where  fire, 
explosion  or  immersion  is  a post-crash  event.  The  third  study  is  a very  limited 
investigation  of  the  association  of  driver  injury  with  the  failure  of  seat  back 
locks  and  other  aspects  of  seat  failure  using  NCSS  data, 

2.2.1  Effectiveness  of  FMVSS  207  in  Reducing  Driver  Injuries 

The  effectiveness  of  seat  back  locks  for  reducing  the  injury  risk  of 
drivers  in  2-door  passenger  cars  involved  in  frontal  collisions  was  evaluated 
using  mass  accident  data  as  summarized  in  Table  2-1.  Thus,  the  effectiveness 
results  are  based  on  more  than  600,000  cases  from  Texas,  New  York  and  North 
Carolina,  covering  seven  state-years  of  accident  data. 


TABLE  2-1 

MASS  ACCIDENT  DATA  USED  TO  EVALUATE 
THE  EFFECTIVENESS  OF  SEAT  BACK  LOCKS 


State 

Year 

Sample  Size 

Total 

Texas 

1972 

156,943 

1973 

158,897 

459,228 

1974 

143,388 

New  York 

1974 

65,593 

65,593 

North 

1973 

27,345 

Carolina 

1974 

26,707 

82,463 

1975 

28,411 

Total  Cases 

607,284 

Before  effectiveness  values  were  computed,  the  data  were  smoothed  by  fitting 
hierarchical,  log-linear  models  to  contingency  tables  composed  of  the  variables 
Injury,  PrePost,  Vehicle  Body  Style  (2-door  or  4-Door)  and  selected  control  vari- 
ables for  each  state-year  of  data.  Three  distinct  injury  dichotomies  were  used: 
KA/BCO,  KAB/CO  and  KABC/O.  Modeling  served  the  dual  purpose  of  smoothing  the 
data  by  removing  random  variability  due  to  small  cell  frequencies,  and  of  reveal- 
ing the  strength  and  pattern  of  various  interactions  among  the  variables  comprising 
the  contingency  tables. 

The  smoothed  data  were  then  adjusted  (standardized)  to  allow  for  the  direct 
comparison  of  injury  rates.  Adjustment  of  the  data  was  necessary  in  order  to 
insure  that  the  overall  effectiveness  estimates  were  not  affected  by  different 
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distributions  of  Pre-  and  Post-Standard,  2-door  and  4-door  vehicles  across 

different  levels  of  control  variables. 

The  effectiveness  results  obtained  are  summarized  in  Table  2-2  and  Table 

2-3  for  observed,  unadjusted  mass  accident  data  and  smoothed,  adjusted  data, 

respectively.  Effectiveness  percentages  are  given  together  with  an  associated 

standard  deviation  and  confidence  interval  for  three  injury  dichotomies 

* 

(KA/BCO,  KAB/CO  and  KABC/O)  for  each  state  and  year  analyzed.  On  the  average, 
the  net  impact  of  modeling  and  adjustment  was  to  increase  the  value  of  effective- 
ness estimates  by  roughly  two  to  three  percent. 

The  effectiveness  values  computed  for  the  smoothed,  adjusted  data  are  most 
often  negative.  In  Texas  (the  largest  sample)  »e'Pfectiveness  ranged  from  4.9  per- 
cent to  -12.7  percent  for  KA/BCO;  -1.3  percent  to  -10.3  percent  for  KAB/CO;  and 

-0.7  percent  to  -8.3  percent  for  KABC/0.  The  effectiveness  values  computed 
from  the  New  York  1974  sample  were  negative  for  all  three  injury  dichotomies 

(-7.2  percent  to  -17.9  percent).  In  North  Carolina,  the  effectiveness  was  negative 
in  1973  and  1974  for  all  three  injury  dichotomies  and  positive  in  1975. 

The  results  of  the  analyses  are  consistent  with  the  null  hypothesis  that 
the  introduction  of  seat  back  locks  in  2-door  passenger  cars  had  no  effect  on  the 
injury  risk  to  drivers  in  these  cars.  That  is,  the  results  do  not  demonstrate 
that  this  aspect  of  the  Standard  has  been  effective  in  reducing  injury. 

From  Tables  2-2  and  2-3,  the  following  observations  are  made. 

• A comparison  of  the  effectiveness  results  obtained  for  the 

observed  (raw)  unadjusted  with  the  smoothed  (modeled)  adjusted 
data  shows  that  usually  a greater  effectiveness  is  obtained 
with  the  smoothed  adjusted  data.  In  the  observed  data,  the 
reduction  in  injury  rates  from  Pre-Standard  to  Post-Standard 
cars  is  greater  in  4-door  cars  than  in  2-door  cars.  Thus, 
modeling  and  adjustment  to  remove  confounding  effects  does 
increase  effectiveness;  however,  for  most  samples,  negative 
values  remain. 

• The  variability  in  results  among  years  is  greater  in  North  Carolina 

with  the  small  data  base  than  in  Texas  with  the  much  larger 
number  of  cases. 


Definitions  of  injury  levels  are:  K = killed;  A = severely  injured;  B = mod- 

erately injured;  C = minor  injuries;  0 = no  injury. 

In  generali  negative  effectiveness  values  do  not  allow  rejection  of  the  null 
hypothesis  that  seat  back  locks  do  not  reduce  the  incidence  or  severity  of  in- 
juries in  the  broad  class  of  frontal  crashes  between  two  passenger  automobiles. 
Negative  effectiveness  values  do  not  imply  that  the  Standard  is  causing  injuries. 
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TABLE  2-2 

SUMMARY  OF  PERCENT  EFFECTIVENESS  FOR  OBSERVED  UNADJUSTED 
MASS  ACCIDENT  DATA  FOR  FRONTAL  CRASHES  INVOLVING  ONE  OR  TWO  VEHICLES 


95  % Confidence  Interval 

Injury 

Level 

State 

Year 

Standard 

Deviation 

Effectiveness 

From 

To 

Texas 

1972 

5.1 

6.1 

-4.9 

15.1 

1973 

-6.7 

7.2 

-18.5 

5.1 

1974 

-2.8 

8.0 

-16.0 

10.3 

New  York 

1974 

-27.4 

9.7 

-43.2 

-11.5 

KA 

North  Carolina 

1973 

-49.8 

24.0 

-89.8 

-9.8 

1974 

-29.2 

22.2 

-65.7 

7.3 

1975 

20.1 

14.6 

-3.8 

43.9 

Texas 

1972 

4.4 

7.8 

-8.3 

17.17 

1965-1971 
Model  Year  Cars 

1973 

-2.5 

9.0 

-17.3 

12.3 

1974 

3.2 

9.8 

-12.9 

19.3 

Texas 

1972 

-3.2 

3.6 

-9.1 

2.6 

1973 

-1.0 

3.5 

-6.8 

4.8 

1974 

-16.3 

4.5 

-23.6 

-9.0 

New  York 

1974 

-14.6 

4.5 

-22.0 

-7.3 

North  Carolina 

1973 

-6.8 

9.1 

-21 .6 

8.1 

1974 

-26.9 

11.1 

-45.0 

-8.7 

1975 

12.0 

7.7 

-0.7 

24.7 

Texas 

1965-1971 

1972 

1973 

-1.8 

3.4 

4.5 

4.4 

-9.2 

-3.9 

5.5 

10.6 

Model  Year  Cars 

1974 

-15.4 

5.7 

-24.8 

-6.0 

Texas 

1972 

-2.3 

2.9 

-7.1 

2.5 

1973 

1.2 

2.8 

-3.4 

5.9 

1974 

-12.5 

3.5 

-18.2 

-6.7 

New  York 

1974 

-8.3 

3.1 

-13.4 

-3.2 

KABC 

North  Carolina 

1973 

-9.7 

6.9 

-21.0 

1 .5 

1974 

-18.9 

7.5 

-31.2 

-6.5 

1975 

1.2 

6.2 

-9.1 

11.4 

Texas 

1972 

-0.7 

3.6 

-6.7 

5.2 

1965-1971 
Model  Year  Cars 

1973 

6.0 

3.5 

0.3 

11.8 

1974 

-10.7 

4.5 

-18.1 

-3.4 
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TABLE  2-3 


SUMMARY  OF  PERCENT  EFFECTIVENESS  FOR  SMOOTHED  ADJUSTED 
MASS  ACCIDENT  DATA  FOR  FRONTAL  CRASHES  INVOLVING  ONE  OR  TWO  VEHICLES 


95  % Confidence  Interval 

Injury 

Level 

. State 

Year 

Standard 

Deviation 

Effectiveness 

From 

To 

Texas 

1972 

4.9 

6.1 

-5.1 

14.9 

1973 

-12,7 

7.6 

-25.0 

-0.3 

1974 

1 .9 

7.7 

-10.7 

14.6 

New  York 

1974 

-17.9 

8.9 

-32.5 

-3.3 

KA 

North  Carolina 

1973 

-44.4 

23.5 

-82.9 

-5.9 

1974 

-19.0 

20.9 

-53.3 

15.2 

1975 

26.5 

13.7 

4,0 

49.0 

Texas 

1972 

6.0 

7.7 

-6.6 

18.5 

1965-1971 
Model  Year  Cars 

1973 

-5.3 

9.3 

-20.5 

9.9 

1974 

5.0 

9.7 

-10.8 

20.9 

Texas 

1972 

-1.3 

3.5 

-7.1 

4.4 

1973 

-3.5 

3.6 

-9.4 

2.5 

1974 

-10.3 

4.3 

-17.4 

-3.3 

New  York 

1974 

-12.1 

4.4 

-19.4 

-4.9 

KAB 

North  Carolina 

1973 

-3.7 

8.8 

-18.1 

10.7 

1974 

-19.9 

10.6 

-37.4 

-2.5 

1975 

14.9 

7.5 

2.6 

27.1 

Texas 

1972 

-0.4 

4.5 

-7.7 

6.9 

1965-1971 

1973 

1.3 

4.5 

-6.1 

8.7 

Model  Year  Cars 

-10.3 

1974 

6.5 

-19.4 

-1.3 

Texas 

1972 

-1  .6 

2.9 

-6.3 

3.1 

1973 

-0.7 

2.9 

-5.4 

4.1 

1974 

-8.3 

3.4 

-13.9 

-2.6 

New  York 

1974 

-7,2 

3.1 

-12.2 

-2.1 

KABC 

North  Carolina 

1973 

-7.9 

6.8 

-19.0 

3.3 

1974 

-14.6 

7.4 

-26.6 

-2.5 

1975 

5.6 

6.0 

-4.2 

15.4 

Texas 

1972 

0.3 

3.6 

-5.6 

6.2 

1965-1971 
Model  Year  Cars 

1973 

4.7 

3.6 

-1 .2 

10.5 

1974 

-7.1 

4.4 

-14.3 

0.0 
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• A reduced  sample  for  Texas  was  created  by  including  only 

1965-1971  model  year  cars.  This  eliminates  very  old  cars, 
includes  only  model  years  fairly  close  to  the  time  of 
Standard  imp lamentation, and  reduces  the  effects  of  the 
market  shift  from  4-door  cars  to  2-door  cars  which  took 
place  over  an  extended  period.  The  results,  however, 
were  about  the  same,  indicating  that  the  inclusion  of 
.very  old  and  very  new  cars  in  the  Texas  1972-1974  sample 
did  not  confound  the  results. 

2.2.2  Analyses  for  Trapping 

The  analysis  of  a potential  trapping  effect  for  rear  seat  occupants  in 
Post-Standard  2-door  passenger  cars  was  conducted  using  fatal  accidents  involving 
fire,  explosion  or  immersion  derived  from  the  Fatal  Accident  Reporting  System 
(FARS)  for  1975,  1976,  1977  and  1978.  The  results  are  summarized  in  Table  2-4. 

The  results  do  not  support  the  hypothesis  that  seat  back  locks  increase  the 
possibility  of  trapping  a rear  seat  occupant  in  a panic  situation, resulting  in 
increased  fatalities.  If  this  were  so,  one  would  expect  positive  values  for  rear 
seat  occupants  and  possibly  negative  values  for  front  seat  occupants.  Contrary  to 
this  expectation,  there  is  an  estimated  19  percent  decrease  in  the  Pre-  to  Post- 
Standard  ratio  of  rear  seat  occupant  fatality  rates  corresponding  to  2-door, 
Post-Standard  vehicles  while  a 4 percent  decrease  occurs  for  front  seat  occupants. 
It  can  be  speculated  that  the  locked  front  seat  back  may  act  as  a restraint  on 
the  forward  movement  of  rear  seat  passengers  during  a crash,  reducing  the  likeli- 
hood of  fatal  or  serious  injury.  This  beneficial  effect  is  perhaps  more  Important 
than  a possible  trapping  effect. 


TABLE  2-4 

RESULTS  FOR  FRONT  AND  REAR  SEAT 
OCCUPANTS  TO  EVALUATE  TRAPPING 
IN  FIRE/EXPLOSION/IMMERSION  ACCIDENTS 


Occupant 

Location 

Weighted  Change  in 
Post  Standard/Pre-Standard 
Fatality  Ratio 

Rear  Seat 

- 19  % 
N = 513 

Front  Seat 

- 4 X 
N = 3086 

Total 

N = 3599 
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2.2.3  Occupant  Injury  and  Seat  Failures 

An  analysis  of  a limited  sample  of  computerized  National  Crash  Severity 
Study  (NCSS)  data  indicated  that  the  probability  of  avoiding  injury  is  three 
times  greater  when  no  seat  failure  occurs.  Seat  failure  was  defined  to  include 
any  seat  deformation  as  well  as  failure  of  the  seat  adjuster,  track  and  lock. 
Fatal  or  serious  injury  occurs  about  five  times  more  often  with  seat  failure. 
The  NCSS  seat  failure  rates  were  2.4  percent  in  Pre-Standard  cars  and  3.7  per- 
cent in  Post-Standard  cars.  It  should  be  noted  that  seat  failure  occurred  in 
only  four  percent  of  the  NCSS  cases.  Seat  failure  tends  to  occur  primarily 
in  very  violent  crashes,  where  the  failure  of  the  seat  is  likely  to  be  only 
one  of  many  possible  mechanisms  causing  or  contributing  to  death  or  serious 

j 

in j ury . 
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2.3  Evaluation  of  the  Driver  Injury  Analysis 


2.3.1  Overall  Success  of  the  Analysis 

The  analysis  of  the  effects  of  seat  back  locks  on  driver  injuries  does 
not  support  the  hypothesis  that  seat  back  locks  reduce  injury  risk  to  drivers 
of  2-door  passenger  cars  involved  in  frontal  collisions.  The  observed,  unadjus- 
ted data  x;ith  confounding  effects  has  an  injury  reduction  that  is  greater  in 
4-door  Post-Standard  cars  than  in  2-door  Post-Standard  cars,  resulting  in  nega- 
tive effectiveness.  The  process  of  modeling  and  adjusting  the  data  to  remove 
confounding  effects  increases  the  computed  effectiveness.  However,  with  the 
single  exception  of  results  for  one  year  (North  Carolina  1975) , the  effective- 
ness is  negative  or  near  zero. 

It  is  reasonable  to  infer  that  the  effect  of  seat  back  locks  on  driver 
injury  risk  in  2-door  cars  is  at  most  very  small  and  difficult  to  quantify, 
given  the  potential  for  confounding  effects  from  the  implementation  of  other 
Standards  implemented  about  the  same  time;  the  changing  distribution  of  2-door 
and  4-door  cars  in  the  automotive  population;  vehicle  weight  differences  among 
2-door  and  4-door  cars;  and  potential  differences  of  age,  sex,  socioeconomic  and 
personality  factors  among  drivers  of  2-door  and  4-door  cars. 

2.3.2  Limitations  of  the  Driver  Injury  Analysis 

The  analysis  of  the  driver  injury  reduction  effect  of  FMVSS  207  is  limited 
in  the  following  ways. 

1.  State  mass  accident  data  do  not  indicate  whether  injury  was 

due  to  the  seat  back  itself,  or  to  other  mechanisms. 

Obviously,  the  conclusive  determination  of  this  information 
would  be  virtually  impossible  in  most  accident  situations. 

2.  There  was  a large  shift  from  4-door  to  2-door  cars  during  the 

period  considered  in  this  analysis.  It  is  apparent  that  if 
this  trend  had  been  Ignored  in  the  analysis,  any  relative 
changes  in  injury  rates  could  be  attributed  to  the  market 
trend  rather  than  to  seat  back  locks.  This  effect  is  con- 
trolled for  but  not  entirely  eliminated  by  the  modeling  and 
adjustment  process  that  was  used  with  the  data. 

3.  Only  driver  injuries  have  been  studied.  Insufficient  data  were 

available  to  analyze  the  effectiveness  of  seat  back  locks  for 
front  seat  passengers. 
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4. 


Mass  accident  data  recording  techniques  result  in  missing 
data  and  the  misclassif ication  of  data. 


It  is  known  that  the  police  assignment  of  injuries  to 
the  intermediate  KABCO  is  somewhat  subjective  and 
ambiguous,  particularly  for  the  B,  C,  and  0 levels. 

Missing  information  for  some  variables  has  prevented 
some  useful  comparisons  between  states  from  being  made. 

In  some  cases,  certain  types  of  information  are  not 
collected,  e.g.,  vehicle  weight  in  Texas.  Data 
limiations  such  as  this  have  been  partially  offset 
by  using  make/model/year  information. 

5.  The  analytic  approach  imposes  some  practical  and  theoretical 
constraints . 

The  use  of  categorical  data  analysis  techniques  limits 
the  modeling  of  smooth  relationships  between  factors, 
e.g.,  relations  between  driver  age  and  injury  severity. 

2.3.3  Credibility  of  the  Analysis 

The  credibility  of  the  analysis  is  quite  high  even  considering  the  limi- 
tations noted  in  Section  2.3.2.  More  than  600,000  cases  of  driver  involvement 
in  frontal  crashes  were  studied,  and  the  cars  were  rather  evenly  divided  among 
2-door  and  4-door  cars  and  Pre-Standard  and  Post-Standard  cars,  assuring  a large 
sample  in  each  cell.  The  analysis  was  carried  out  in  three  states  of  widely 
divergent  locations  and  somewhat  different  economic  and  demographic  character- 
istics, as  well  as  driving  habits. 
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2.4  Evaluation  of  the  Rear  Seat  Occupant  Analysis 


2.4.1  Overall  Success  of  the  Analysis 

The  question  of  possible  rear  seat  occupant  entrapment  in  accidents  invol- 
ving fire  and/or  explosion  or  immersion  was  addressed  by  the  analysis.  The  re- 
sults, while  based  on  a small  number  of  cases,  suggest  that  any  effect  due  to 
entrapment  is  outweighed  by  the  beneficial  effect  of  a rigid  seat  back  confining 
rear  seat  passengers  to  the  rear  area  during  a collision,  thus  reducing  the 
likelihood  of  serious  or  fatal  injury. 

2.4.2  Characteristics  and  Limitations  of  the  Rear  Seat  Occupant  Analysis 

Two  important  aspects  should  be  pointed  out: 

1.  This  analysis  was  carried  out  on  the  basis  of  the  FARS 

data  for  the  period  1975-1978,  and  FARS  is  a census 
of  fatal  accidents  for  that  period, 

2.  Using  police  reported  accident  data,  it  is  not  possible 

to  determine  the  cause  of  death  or  other  factors  which 
might  indicate  the  importance  of  the  seat  back  lock. 

2.4.3  Credibility  of  the  Analysis 

The  credibility  of  the  results  is  as  high  as  practicable,  because  the 
analysis  is  based  on  the  entire  FARS  census  and  not  on  a sample.  A trapping 
effect  of  -19  percent  was  determined,  which  is  the  opposite  of  what  would  be 
expected  if  there  were  an  increase  in  trapping.  From  this,  it  would  appear 
that  seat  back  locks  are  possibly  beneficial  to  rear  seat  passengers,  even  in 
fire/explosion/immersion  situations,  by  confining  them  to  the  rear  seat  and  keep- 
ing them  from  being  throxi/n  into  the  front  seat  region,  where  they  might  strike 
the  windshield,  windows  and  supports,  the  dash,  and  front  seat  occupants.  Also, 
because  of  the  seat  back  locks,  the  occupants  of  rear  seats  in  2-door  cars  are 
less  likely  to  be  ejected  through  open  front  windows  or  doors. 
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3.0  ANALYSIS  OF  MASS  ACCIDENT  DATA  AND  NCSS  DATA 


Overview 

This  section  contains  a detailed  description  of  two  analyses  performed  on 
mass  accident  data  and  a brief  examination  of  NCSS  data.  The  analyses  described 
in  this  section  include: 

• 3.1  Analysis  of  Driver  Injuries 

• 3.2  Analysis  of  Rear  Seat  Occupant  Fatalities 

• 3.3  Analysis  of  NCSS  Data  on  Seat  Intrusion 

The  first  analysis  is  the  principal  effort  for  studying  the  effectiveness 
of  seat  back  locks  in  2-door  passenger  cars.  The  analysis  contains  a discussion 
of  the  analytic  approach;  a description  of  the  data  files  used  and  how  they  were 
derived;  and  a step-by-step  presentation  of  the  analysis  through  the  determination 
of  effectiveness  and  estimation  of  errors  for  FMVSS  207,  More  briefly,  the 
second  analysis  investigates  the  question  of  trapping  rear  seat  occupants, 
while  the  third  analysis  examines  the  relation  between  driver  injury  and  seat 
failure  as  determined  from  a portion  of  NCSS  accident  data. 
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3.1  Analysis  of  Driver  Injuries 


3.1.1  Analysis  Approach 

The  purpose  of  this  analysis  is  to  assess  whether  the  requirement  for  seat 
back  locks  in  2-door  passenger  cars  reduces  the  severity  or  frequency  of  injuries 
to  drivers.  This  effect  has  been  investigated  by  using  state  accident  data  to 
analyze  the  injury  characteristics  of  drivers  in  passenger  car  frontal  crashes. 

As  was  outlined  in  Section  1.1,  FMVSS  207  went  into  effect  on  1 January 
1968.  Prior  to  the  implementation  of  the  Standard,  only  General  Motors  had  in- 
cluded (in  1967)  seat  back  locks  on  all  their  2-door  models.  There  also  were 
self-locking  seat  back  restraints  on  some  types  of  foreign  cars  implemented  over 
a period  of  years  prior  to  1967.  However,  foreign  cars  are  excluded  from  the 
sample. 

To  address  the  question  of  whether  seat  back  locks  reduce  the  frequency  or 
severity  of  injury  to  front  seat  occupants,  a comparison  is  made  between  drivers  of 
2-  and  4-door  cars  before  (Pre)  and  after  (Post)  the  Standard  took  effect.  The 
4-door  cars  received  the  same  modifications  (which  were  mandated  by  other  Standards 
that  went  into  the  effect  at  roughly  the  same  time  as  FMVSS  207)  as  were  made  in 
2-door  cars,  except  the  seat  back  lock.  Thus,  by  looking  at  the  changes  in  injury 
distribution  of  drivers  of  2-door  cars  before  and  after  the  implementation  of 
the  Standard  and  comparing  this  with  the  analogous  data  for  drivers  of  4-door 
models,  one  might  hope  to  assess  the  impact  of  the  Standard  on  injury  reduction. 

In  effect,  the  4-door  vehicles  are  being  treated  as  a control  group. 

There  is  a difficulty  in  a straightforward  approach  to  the  analysis  out- 
lined above  caused  by  a rather  large  change  in  the  relative  sales  of  2 and  4- 
door  cars.  The  following  table  presents  the  distribution  of  domestic  factory 
sales  by  vehicle  type. 

TABLE  3-1 

DOMESTIC  FACTORY  SALES  BY  VEHICLE  TYPE 
(Percent) 


Year 

Vehicle  Type 

2-Door 

4-Door 

Chassis/Convertibles 

1966 

45.3 

50.0 

4.7 

1967 

48.2 

47.6 

4.2 

1968 

50.8 

46.0 

3.2 

1969 

51.9 

45.6 

2.5 

1970 

53.6 

45.0 

1.4 

1971 

53.2 

45.7 

1.1 

1972 

54.3 

45.0 

0.7 

Source:  Automobiles  Facts  and  Figures  Compiled 

Annually  by  Motor  Vehicle  Manufacturers 
Association  of  U.S.  [1] 
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It  is  apparent  that  there  has  been  a marked  shift  away  from  4-door  cars 
and,  unless  controlled  for,  any  relative  differences  in  injury  rates  may  be 
attributable  to  the  market  shift  rather  than  to  seat  back  locks. 

gem's  analytic  approach  to  evaluating  FMVSS  207  has  three  major  aspects: 

• Definition  of  effectiveness  measures. 

• Smoothing  of  the  data  to  remove  chance  variation. 

• Adjustment  of  the  data  to  control  for  differences  of  the 

injury  rates  that  are  not  due  to  FMVSS  207. 

The  basic  variables  used  in  the  analysis  are  Pre/Post,  2-door /4-door , and 
injury  severity;  other  variables  are  selected  for  adjusting  and/or  modeling  the 
data.  Driver  injury  distributions  between  Pre-  and  Post-Standard  2-  and  4-door 
cars  are  not  directly  comparable  without  adjustment.  There  are  differences 
among  the  four  classes  in  the  distribution  of  other  variables  such  as  vehicle 
weight,  driver  age  and  driver  sex.  In  order  to  address  the  question  of  how 
many  (driver)  injuries  were  avoided  due  to  seat  back  locks  on  2-door,  Post- 
Standard  cars,  the  data  have  to  be  adjusted  for  these  differences.  Once  this 
is  done,  the  driver  injury  distribution  of  other  classes  of  accidents  can  be 
directly  compared  to  the  driver  injury  distribution  for  all  2-door  car  accidents. 

With  the  above  comments  in  mind,  the  analysis  of  the  effectiveness  of 
FMVSS  207  is  carried  out  in  the  following  steps: 

1.  Select  the  full  mass  accident  data  base.  The  data  bases 

analyzed  are  Texas  1972-1974,  North  Carolina  1973-1975 
and  New  York  1974. 

2.  Extract  the  partial  data  set  to  be  directly  used  in  evalu- 

ation of  the  Standard.  The  partial  data  set  consists  of 
drivers  in  passenger  cars  involved  in  frontal  impact  col- 
lisions . 

3.  Define  variables  to  be  considered  for  modeling  and  adjust- 

ment. In  addition  to  Model  Year  Class  (Pre/Post),  Vehicle 
Body  Style  (Style)  and  Driver  Injury  (Injury),  all  available 
variables  that  might  account  or  control  for  possible  con- 
founding effects  and  random  variability  of  the  data  are 
considered  for  modeling  and  adjustment. 

4.  Apply  the  variable  selection  procedure.  From  the  group  of 

potential  variables,  at  most  four  can  be  selected  for  modeling 
and  adjustment.  This  reflects  the  limitation  of  a maximum 
of  seven  variables  in  the  modeling  procedure.  The  variable 
selection  procedure  consists  of  ranking  all  potential  vari- 
ables according  to  the  strength  of  their  interactions  with 
Prepost,  Style  and  Injury  and  choosing  those  variables  with 
the  highest  degree  of  interaction. 
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5.  Model  the  data  defined  by  the  table.  Injury  x Pre/Post  x Style 

X Variable^  x Variable2  x ...  Variable^,  using  the  log-linear 
modeling  routine  in  the  Biomedical  Computer  Programs  P-Series.t^l 
The  purpose  of  modeling  is  to  remove  random  variability  and 
smooth  the  data.  Modeling  also  reveals  the  strengths  of  interr- 
actions  among  variable  groups.  Modeling  is  carried  out  separately 
for  3 injury  dichotomies  (KA  x BCO,  KAB  x CO,  KABC  x 0). 

6.  Adjust  the  smoothed  data  to  allow  for  the  direct  comparison  of 

injury  rates.  Adjustment  is  necessary  in  order  to  insure  that  the 
overall  effectiveness  estimates  will  not  be  affected  by  a different 
distribution  of  2-door  and  4-door  vehicles  across  all  levels  of 
the  relevant  pre-crash  factors  identified  in  the  variable  selection 
orocedure . 


7. 


Compute  the  effectiveness  of  the  Standard  for  each  state-year  data 
subset  and  compare  results.  The  effectiveness  measure  which  is 
used  in  this  analysis  is  a ratio  of  the  change  (Pre  vs.  Post)  in 
injury  rates  for  drivers  of  4-door  cars  relative  to  the  change 
(Pre  vs.  Post)  for  drivers  of  4-door  cars.  If  P, . are  defined  as 
in  Table  3-2,  then  the  effectiveness  is  computed^^s  follows. 


100 


An  error  estimate  of  each  effectiveness  computation  is  made. 


TABLE  3-2 

CLASSIFICATION  OF  DRIVER  INJURY  RATES 


Condition 

2-Door 

. 

4-Door 

Pre-Standard 

'll 

*^12 

Post-Standard 

’^21 

P22 

8.  Repeat  Steps  5-7  for  data  that  include  only  drivers  in  passenger 

cars  with  model  years  from  1965  through  1971  (i.e.,  close  to  the 
time  of  Standard  Implementation)  and  evaluate  any  differences 
in  the  effectiveness  and  error  estimate. 

9.  If  positive  effectiveness  is  found,  extrapolate  the  results 

based  on  Texas,  North  Carolina  and  New  York  to  nationwide 
estimates  of  the  number  of  injuries  avoided  assuming  all 
2-door  cars  have  seat  back  locks  compared  with  no  2-door 
having  seat  back  locks. 

3.1.2  Data  Characteristics  and  Variable  Selection 

The  data  characteristics  and  variable  selection  for  each  state  are  pre- 
sented separately  in  this  subsection.  The  five  generic  tables  that  document 
each  data  set  are: 
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• Relation  of  partial  data  set  to  full  data  base. 

• Univariate  frequency  distribution  of  relevant  variables. 

• Injury  rates  for  Pre/Post  Standard  x 2-door/4-door  vehicle 

X relevant  variables. 

• Chi-squares  of  interaction  terms  of  variables  considered 

for  modeling  and  adjustment. 

• Completely  cross-classified  contingency  table  of  data  prior 

to  modeling  (Appendix  A) . 

Texas  1972,  1973,  1974 

The  size  of  the  seat  back  lock  drlvers-only  data  set  relative  to  the  entire 
1972-1974  Texas  accident  data  base  can  be  characterized  by  noting  the  fraction 
of  accidents,  vehicles  and  fatalities  contained  in  the  data  set  as  given  in 
Table  3-3.  The  low  fatality  rates  in  the  Texas  partial  data  sample  (and  also 
in  North  Carolina  and  New  York)  result  from  the  screening  procedure  used  to 
establish  a data  set  that  might  reflect  the  effects  of  adding  seat  back  locks. 
The  partial  data  set  excluded  vehicles  that  overturned  or  had  run  off  the  road. 
Only  drivers  were  included.  Since  average  occupancy  is  1.6  persons  per  vehicle, 
a significant  number  of  other  occupants  are  excluded.  Foreign  cars  were  ex- 
cluded, because  many  foreign  manufacturers  had  seat  back  locks  before  1968. 
Convertibles  were  not  included  as  passenger  cars  and  passenger  cars  towing 
anything  were  excluded.  All  of  the  above  factors  tend  to  lessen  the  number  of 
fatalities  and  fatal  accidents  included  in  the  partial  data  set. 

TABLE  3-3 

ACCIDENTS,  VEHICLES  AND  FATALITIES  IN  1972-1974 
TEXAS  DATA  BASE 


Year 



Variable 



Full  Data  Base 

Partial  Data  Set 

Percent 

1972 

Accidents 

432,998 

125,555 

29.0 

Vehicles 

744,699 

156,943 

21.1 

Fatalities 

3,688 

362 

9.8 

1973 

Accidents 

464,226 

127,779 

27.5 

Vehicles 

800,545 

158,897 

19.9 

Fatalities 

3,692 

334 

9.1 

1974 

Accidents 

434,194 

114,711 

26.4 

Vehicles 

747,834 

143,388 

19.2 

Fatalities 

3,046 

261 

8.6 
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Specifically,  the  partial  data  set  was  derived  by  selecting  cases  that 
satisfied  the  following  values  of  the  screening  criteria: 

• Vehicle  Type  = Passenger  Car. 

• Point  of  Impact  = Front. 

• Accident  Type  = Frontal  Collision  with: 

1.  another  motor  vehicle, 

2.  a parked  car,  or 

3.  a fixed  object. 

• Manner  of  Collision  - Between  Two  Motor  Vehicles,  or  Single 

Vehicle  Striking  Fixed  Object. 

« Number  of  Vehicles  in  Accident  = 1 or  2. 

• Vehicle  Make  and  Model  = "Domestic." 

• Vehicle  Body  Style  - 2-door  or  4-door  Passenger  Car. 

• Vehicle  Model  Year  is  known. 

• "Drivers"  of  parked  cars  are  eliminated. 

The  univariate  frequencies  of  some  key  variables  in  the  Texas  1972-1974 
driver-only  10  percent  sample  are  given  in  Table  3-4.  The  10  percent  random 
sampling  yielded  49,355  cases  for  the  three  years.  The  univariate  distributions 
are  shown  for  each  year  and  the  three  years  combined.  The  table  contains  few 
surprises  and  only  a few  remarks  concerning  the  data  will  be  noted.  Only  2.3 
percent  of  the  drivers  suffered  fatal  or  serious  injury.  This  distribution  of 
driver  injury  indicates  that  a KABC  vs.  0 injury  dichotomy  may  be  required  to 
yield  interpretable  results,  since  almost  89  percent  of  the  drivers  are  listed 
as  uninjured.  The  percentage  of  Pre-Standard  cars  shifts  from  44  percent  in 
1972  to  29  percent  in  1974,  with  an  overall  36  percent  for  the  three  years. 

This  percentage  is  considerably  higher  than  in  the  North  Carolina  and  New  York 
data  bases  and  reflects,  of  course,  the  closer  overall  proximity  in  time  to  the 
Standard  implementation  date  in  Texas.  The  Model  Year  Category  variable  indi- 
cates that  63  percent  of  the  vehicles  have  a model  year  between  1965  and  1971, 
within  reasonably  close  proximity  of  Standard  implementation.  The  distribution 
of  the  overall  sample  between  2-door  and  4-door  cars  is  56  percent  and  44  per- 
cent, respectively.  ' 

Injury  rates  (KABC  percentages)  and  the  number  of  drivers  on  which,  the 
rates  are  based  are  given  in  Tables  3-5,  3-6  and  3-7  for  the  Texas  1972,  1973 
and  1974  drivers-only  10  percent  sample.  The  rates  are  given  for  each  category 
of  all  variables  considered  for  modeling  and  are  depicted  separately  for 
2-door/4-door  cars  and  Pre/Post  Standard. 
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TABLE  3-4 

FREQUENCY  DISTRIBUTIONS  OF  KEY  VARIABLES  IN  DRIVER-ONLY  TEXAS  10  PERCENT  SAMPLE 


Variable 

Category 

1972 

1973 

1974 

Total:  1972-1974  | 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known  | 

Driver 

K 

27 

0.2 

34 

0.2 

24 

0.2 

85 

0.2 

I n j ury 

A 

432 

2.5 

350 

2.1 

248 

1.6 

1,030 

2.1 

B 

923 

5.4 

866 

5.1 

950 

6.1 

2,739 

5.6 

C 

591 

3.5 

599 

3.5 

561 

3.6 

1,751 

3.5 

0 

14,991 

88.4 

15,055 

89.1 

13,704 

88.5 

43,750 

88.6 

Model  Year 

Pre 

7,442 

43.9 

6,004 

35.5 

4,441 

28.7 

17,887 

36.2 

Class 

Post 

9,522 

56.1 

10,900 

64.5 

11,046 

71.3 

31 ,468 

63.8 

_ 

Vehicle  Body 

2-Door 

9,198 

54.2 

9,529 

56.4 

9,046 

58.4 

27,773 

56.3 

Style 

4-Door 

7,766 

45.8 

7,375 

43.6 

6,441 

41.6 

21,582 

43.7 

City  Size 

Rural 

1 ,373 

8.1 

1,309 

7.7 

1,051 

6.8 

3,733 

7.6 

LT  2,500 

445 

2.6 

417 

2.5 

413 

2.7 

1,275 

2.6 

2,500-  5,000 

389 

2.3 

395 

2.3 

337 

2.2 

1,121 

2.3 

5,000-  10,000 

679 

4.0 

693 

4.1 

623 

4.0 

1,995 

4.0 

10,000-  25,000 

1,401 

8.3 

1 ,437 

8.5 

1,344 

8.7 

4,182 

8.5 

25,000-  50,000 

908 

5.4 

928 

5.5 

882 

5.7 

2,718 

5.5 

50,000-100,000 

2,173 

12.8 

2,265 

13.4 

2,018 

13.0 

6,456 

13.1 

100,000-250,000 

1,273 

7.5 

1,261 

7.5 

1 ,186 

7.7 

3,720 

7.5 

GT  250,000 

8,323 

49.1 

8,199 

48.5 

7,633 

49.3 

24,155 

48.9 

Road  Classifi- 

Interstate 

1,635 

9.6 

1,718 

10.2 

1 ,433 

9.3 

4,786 

9.7 

cation 

U.S.  & State 

5,039 

29.7 

4,818 

28.5 

4,446 

28.7 

14,303 

29.0 

Farm  to  Market 

710 

4.2 

742 

4.4 

663 

4.3 

2,115 

4.3 

County  Road 

348 

2.1 

327 

1.9 

304 

2.0 

979 

2.0 

City  Street 

9,202 

54.2 

9,261 

54.8 

8,623 

55.7 

27,086 

54.9 

Turnpi ke 

30 

0.2 

38 

0.2 

18 

0.1 

86 

0.2 

Weather 

Clear-Cloudy 

14,239 

83.9 

13,739 

81.3 

12,895 

83.3 

40,873 

82.8 

Rain 

2,549 

15.0 

2,929 

17.3 

2,415 

15.6 

7,893 

16.0 

Snow 

64 

0.4 

130 

0.8 

35 

0.2 

229 

0.5 

Fog 

108 

0.6 

99 

0.6 

135 

0.9 

342 

0.7 

Dust/Smoke 

4 

0.0 

7 

0.0 

7 

0.0 

18 

0.0 

Accident  Type 

Collision  w MV 

14,709 

86.7 

14,552 

86.1 

13,308 

85.9 

42,569 

86.3 

Coll .w  Prkd  Car 

870 

5.1 

922 

5.5 

859 

5.5 

2,651 

5.4 

Col  1 .w  Fixd  Obj 

1 ,385 

8.2 

1,430 

8.5 

1,320 

8.5 

4,135 

8.4 

Light 

Daylight 

12,453 

73.4 

12,413 

73.4 

11,248 

72.6 

36,114 

73.2 

Condition 

Dawn 

73 

0.4 

65 

0.4 

103 

0.7 

241 

0.5 

Dark-No  Lights 

2,981 

17.6 

2,890 

17.1 

2,545 

16.4 

8,416 

17.1 

Dark-Lights 

1 ,128 

6.6 

1,222 

7.2 

1,350 

8.7 

3,700 

7.5 

Dusk 

329 

1.9 

314 

1.9 

241 

1.6 

884 

1.8 

Road  Surface 

Dry 

13,371 

78.8 

12,765 

75.5 

12,250 

79.1 

38,386 

77.8 

Condition 

Wet 

3,250 

19.2 

3,730 

22.1 

3,078 

19.9 

■ 10,058 

20.1 

Muddy 

3 

0.0 

9 

0.1 

2 

0.0 

14 

0.0 

Snowy 

31 

0.2 

68 

0.4 

14 

0.1 

113 

0.2 

Icy 

309 

1.8 

332 

2.0 

143 

0.9 

784 

1.6 

TAD 

1-2 

10,341 

62.1 

10,750 

64.7 

9,844 

64.8 

30,935 

63.8 

3-5 

5,758 

34.6 

5,437 

32.7 

5,010 

33.0 

16,205 

33.4 

6-7 

545 

3.3 

433 

2.6 

349 

2.3 

1,327 

2.7 

Missing 

320 

- 

284 

- 

284 

- 

888 

- 

Driver  Age 

15-24 

6,719 

40.3 

6,816 

41.1 

6,492 

42.8 

20,027 

41.4 

25-54 

7,654 

45.9 

7,582 

45.7 

6,710 

44.2 

21,946 

45.3 

55-98 

2,298 

13.8 

2,177 

13.1 

1,968 

13.0 

6,443 

13.3 

Missing 

293 

- 

329 

- 

317 

- 

939 

- 

Driver  Sex 

Male 

11,077 

65.8 

10,929 

65.1 

9,826 

63.9 

31,832 

65.0 

Female 

5,768 

34.2 

5,869 

34.9 

5,541 

36.1 

17,178 

35.0 

1 

Missing 

119 

106 

120 

• 

345 

1 
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TABLE  3-4  (Continued) 


Variable 

Category 

1972 

1973 

1974 

Total:  19/ 

'2-1974 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

1o  of 
Known 

Absolute 

Frequency 

% of 
Known 

Number  of 

One 

15,839 

93.4 

15,882 

94.0 

14,533 

93.3 

46,254 

93.7 

Occupants 

Two  or  More 

1 ,125 

6.6 

1 ,020 

6.0 

953 

6.2 

3,098 

6.3 

Person  Behind 

Yes 

194 

1.1 

182 

1.1 

153 

1.0 

529 

1.1 

Driver 

No 

16,761 

98.9 

16,712 

98.9 

15,325 

99.0 

48,798 

98.9 

Missing 

9 

- 

10 

- 

9 

- 

28 

- 

Vehicle 

LT  2690  lbs 

1 ,594 

9.6 

1,563 

9.4 

1,422 

9,3 

4,579 

9.5 

Weight 

2690-4089  lbs 

13,331 

80.4 

12,946 

78.2 

11 ,561 

75.9 

37,838 

78.2 

GT  4090  lbs 

1,658 

10.0 

2,039 

12.3 

2,249 

14.8 

5,946 

12.3 

Missing 

381 

- 

356 

- 

255 

- 

992 

- 

Number  of 

One 

2,238 

13.2 

2,343 

13.9 

2,169 

14.0 

6,750 

13.7 

Vehicles 

Two 

14,726 

86.8 

14,561 

86.1 

13,318 

86.0 

42,605 

86.3 

Manufacturer 

GM 

9,588 

56.5 

9,535 

56.4 

8,592 

55.5 

27,715 

56.2 

Ford 

4,603 

27.1 

4,666 

27.6 

4,461 

28.8 

13,730 

27.8 

Other 

2,773 

16.3 

2,703 

16.0 

2,434 

15.7 

7,910 

16.0 

Model  Year 

Pre-Stnd-LT  65 

3,740 

22.0 

2,670 

15.8 

1,781 

11,5 

8,191 

16,6 

Category 

Pre-Stnd-GE  65 

3,702 

21 .8 

3,334 

19.7 

2,660 

17.2 

9,696 

19,6 

Post-Stnd-LT  72 

7,802 

46.0 

7,258 

42.9 

6,411 

41.4 

21,471 

43,5 

Post-Stnd-GE  72 

1,720 

10.1 

3,642 

21.5 

4,635 

29.9 

9,997 

20,3 

Total  Number  of  Cases 

16,964 

_ 

16,904 

15,487 

- 

49,355 

- 
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TABLE  3-5 


INJURY  RATES  FOR  TEXAS  1972  DRIVER-ONLY  10  PERCENT  SAMPLE 


Injury  Rate  (Percent) 

Number  of  Drivers 

Variable 

Category 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Accident  Type 

Col  1 .w  Motor  Veh 

11.2 

9.1 

10.9 

7.6 

2781 

5169 

3421 

3338 

N = 16,964 

Coll .w  Parked  Car 

14.5 

13.9 

18.1 

18.8 

227 

201 

309 

133 

Coll .w  Fixed  Obj 

35.3 

31.3 

31.6 

19.2 

337 

483 

367 

198 

Driver  Age 

15-24 

13.6 

11.0 

11.2 

8.5 

1700 

2684 

1519 

816 

N = 16,671 

25-34 

13.6 

10.8 

15.6 

8.5 

736 

1649 

712 

669 

35  or  Older 

15.3 

12.1 

14.7 

8.9 

848 

1449 

1766 

2123 

City  Size 

LT  5,000 

20.7 

23.4 

21.8 

16.5 

411 

675 

559 

562 

N = 16,964 

5,000-249,999 

12.1 

10.0 

10.9 

7.4 

1277 

2104 

1652 

1401 

GE  250,000 

13.5 

9.1 

12.9 

7.0 

1657 

3074 

1886 

1706 

Vehicle  Weight 

LT  3000  lbs 

14.1 

13.2 

15.3 

14.2 

1148 

1314 

692 

226 

N = 16,583 

3000-3599  lbs 

13.5 

10.3 

13.3 

9.9 

1456 

2899 

1904 

950 

GE  3600  lbs 

14.3 

10.7 

12.3 

7.6 

601 

1563 

1351 

2479 

TAD 

1-2 

3,6 

2.3 

3.4 

1.6 

1995 

3508 

2465 

2373 

N = 16,644 

3-4 

23.1 

17.9 

22.5 

14.9 

1099 

1823 

1280 

1006 

5-7 

67.3 

57.8 

65.6 

60.3 

202 

422 

262 

209 

Light 

Daylight 

11.2 

9.2 

10.4 

7.7 

2312 

4291 

2983 

2867 

Condition 

Reduced  Light 

19.7 

16.2 

21.0 

11.8 

1033 

1562 

1114 

802 

N = 16,964 

Driver  Sex 

Male 

13.0 

9.9 

12.8 

7.5 

2380 

3730 

2729 

2238 

N = 16,845 

Female 

16.5 

13.4 

14.8 

10.5 

935 

2092 

1325 

1416 

Road  Surface 

Dry 

14.7 

11.3 

13.9 

9.0 

2622 

4588 

3288 

2873 

Condition 
N = 16,964) 

Other 

10.8 

10.3 

10.8 

7.0 

723 

1265 

809 

796 

Number  of 

One 

26.6 

25.7 

25.0 

19.0 

560 

676 

671 

331 

Vehicles 

Two 

11.3 

9.2 

11.0 

7.6 

2785 

5177 

3416 

3338 

N = 16,964 

Manufacturer 

GM 

13,8 

9.9 

12.5 

7.9 

1614 

3462 

2336 

2176 

N = 16,964 

Ford 

13.9 

12.6 

15.4 

8.8 

1208 

1534 

1011 

850 

Other 

13.8 

13.1 

12.9 

10.7 

523 

857 

750 

643 

Road  Classifi- 
cation 

US/State/Inter- 
state  Hwy 

15.9 

12.8 

14.5 

10.3 

1223 

2 

2413 

1519 

1549 

N = 16,964 

County/Farm  Rd 

18.9 

16.7 

18.3 

13.4 

201 

360 

273 

224 

City  Street 

12.0 

9.1 

11.9 

6.6 

1921 

3080 

2305 

1896 

Number  of 

One 

10.1 

8.5 

10.1 

6.1 

3070 

5524 

3780 

3465 

Occupants 

Two  or  More 

56.0 

54.4 

51.7 

51.0 

275 

329 

317 

204 

N = 16,964 

Weather 

Clear/Cloudy 

14.3 

11.3 

13.7 

8.8 

2810 

4872 

3497 

3060 

N = 16,964 

Other 

11.2 

10.2 

10.8 

7.7 

535 

981 

600 

609 

Person  Behind 

Yes 

64.2 

61.6 

68.0 

56.8 

53 

54 

50 

37 

Driver 

No 

13.0 

10.6 

12.6 

8.1 

3291 

5794 

4045 

3631 

N = 16,955 
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TABLE  3-6 

INJURY  RATES  FOR  TEXAS  1973  DRIVER-ONLY  10  PERCENT  SAMPLE 


Injury  Rate 

(Percent) 

Number  of  Drivers 

Variable 

Category 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

City  Size 

LT  50,000 

14.1 

12.5 

13.6 

12.3 

746 

1919 

1063 

1451 

50,000-249,999 

9.9 

9.1 

12.5 

6.9 

625 

1390 

703 

808 

N - 16,904 

GE  250,000 

13.2 

9.9 

11.3 

8.2 

1304 

3545 

1563 

1787 

Road  Classifi- 
cation 

US/State/Inter- 
state  Hwy 

12.5 

11.4 

14.0 

12.4 

928 

2700 

1198 

1748 

N = 16,908 

County/Farm  Rd 

14.9 

13.8 

20.2 

12.1 

168 

413 

223 

265 

City  Street 

12.5 

9.5 

10.3 

6.5 

1579 

3741 

1908 

2033 

Driver  Age 

15-24 

12.8 

10.6 

11.9 

6.8 

1370 

3217 

1268 

961 

N = 16,575 

25-34 

13.4 

9.6 

15.3 

10.8 

561 

1825 

577 

767 

35  or  Older 

12.5 

11.6 

12.1 

10.3 

678 

1717 

1383 

2251 

Vehicle  Weight 

LT  3000  lbs 

15.2 

12.8 

16.0 

9.7 

921 

1550 

582 

248 

N = 16,548 

3000-3999  lbs 

10.9 

10.1 

12.2 

9.8 

1445 

4240 

2320 

2346 

GE  4000  lbs 

13.8 

8.4 

7.7 

8.8 

189 

960 

310 

1437 

Manufacturer 

GM 

11.4 

10.3 

11.3 

8.9 

1276 

4027 

1861 

2371 

N = 16,904 

Ford 

14.8 

10.7 

14.3 

10.5 

1029 

1846 

830 

961 

Other 

11.1 

10.7 

12.5 

9.8 

370 

981 

638 

714 

Accident  Type 

Col  1 .w  Motor  Veh 

9.7 

8.6 

9.5 

7.8 

2206 

6013 

2738 

3595 

N = 16,904 

Col  1 .w  Parked  Car 

18.6 

18.8 

16.7 

11.5 

199 

271 

269 

182 

Col  1 .w  Fixed  Obj 

32.2 

26.7 

32.6 

30.2 

270 

570 

322 

268 

Number  of 

One 

9.9 

8.3 

9.6 

6.9 

2475 

5494 

3096 

3817 

Occupants 

Two  or  More 

47.0 

50.3 

48.5 

51.5 

200 

360 

233 

229 

N = 16,904 

Person  Behind 

Yes 

45.7 

44.9 

68.3 

52.6 

35 

49 

41 

57 

Driver 

No 

12.2 

10.2 

11.6 

8.8 

2637 

6800 

3286 

3989 

N = 16,894 

TAD 

1-2 

3.2 

2.7 

3.2 

2.1 

1672 

4296 

2158 

2624 

N = 16,620 

3-4 

22.2 

17.9 

24.0 

16.6 

798 

2036 

939 

1136 

5-7 

62.2 

58.7 

66.5 

65.7 

172 

409 

173 

207 

Light 

Daylight 

10.0 

8.0 

9.4 

7.6 

1892 

4995 

2399 

3127 

Condition 

Reduced  Light 

19.0 

17.2 

19.9 

15.6 

783 

1859 

930 

919 

N = 16,904 

Weather 

Clear/Cloudy 

13.2 

10.6 

12.5 

9.6 

2164 

5555 

2765 

3255 

N = 16,904 

Other 

10.6 

9.9 

11.5 

8.6 

511 

1299 

564 

791 

Road  Surface 

Dry 

13.3 

10.7 

13.0 

9.7 

1999 

5163 

2590 

3013 

Condition 

Other 

10.8 

9.8 

10.0 

8.6 

676 

1691 

739 

1033 

N = 16,904 

Number  of 

One 

26.1 

24.1 

25.5 

22.1 

467 

841 

588 

447 

Vehicles 

Two 

9.8 

8.6 

9.5 

7.8 

2208 

6013 

2741 

3599 

N = 16,904 

Driver  Sex 

Male 

12.4 

10.1 

11.4 

8.5  ■ 

1885 

4294 

2262 

2488 

N = 16,798 

Female 

13.9 

11.3 

14.6 

11.0 

762 

2532 

1033 

1542 
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TABLE  3-7 

INJURY  RATES  FOR  TEXAS  1974  DRIVER-ONLY  10  PERCENT  SAMPLE 


Variable 

Category 

Injury  Rate  (Percent) 

Number  of  Drivers 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Cl^y  Size 
N = 15,487 

LT  50,000 
50,000-244,999 
GE  250,000 

15.7 

11.6 

14.6 

14.1 
9.7 

10.2 

14.2 

15.5 

12.4 

10.9 

7.0 

8.9 

528 

431 

1005 

1938 

1448 

3696 

801 

542 

1134 

1383 

783 

1798 

Accident  Type 
N = 15,487 

Col  1 .w  Motor  Veh 
Coll.wParked  Car 
Col  1 .w  Fixed  Obj 

11.4 

15.0 

34.1 

1 

8.9 

15.6 

32.2 

10.9 

19.0 

31.1 

7.4 

21.5 

30.0 

1611 

127 

226 

6145 

353 

584 

2004 

216 

257 

3548 

163 

253 

TAD 

N = 15,203 

1-2 

3-4 

5-7 

1 

3.7 

27.0 

62.5 

3.0 

20.4 

61.4 

4.1 

26.2 

62.0 

2.0 

19.3 

61.7 

1208 

610 

112 

4456 

2135 

363 

1574 

744 

129 

2606 

1086 

180 

Vehicle  Weight 
N = 15,232 

LT  3000  lbs 
3000-3999  lbs 
GE  4000  lbs 

15.8 
13.4 

10.9 

14.0 

10.6 

9.9 

13.5 

13.8 

13.0 

11.3 

9.8 

8.6 

717 

1027 

137 

1590 

4257 

1173 

474 

1708 

207 

240 

2128 

1574 

Driver  Age 
N = 15,170 

15-24 

25-34 

35  or  Older 

13.8 
13.6 

16.8 

11.1 

10.7 

12.2 

13.4 
13.6 

14.4 

10.7 

9.3 

9.0 

1002 

411 

493 

3451 

1870 

1659 

969 

403 

1034 

1070 

774 

2034 

Road  Classifi- 
cation 

N = 15,487 

US/State/lnter- 
state  Hwy 
County/Farm  Rd 
City  Street 

14.1 

18.9 

13.9 

12.0 

• 14.3 
10.3 

15.7 

22.5 

11.7 

9.7 

13.5 

8.7 

687 

122 

1155 

2736 

462 

3884 

873 

138 

1466 

1601 

245 

2118 

Light 

Condition 

N = 15,487 

Dayl ight 
Reduced  Light 

11.4 

20.9 

9.0 

16.6 

11.2 

20.0 

7.3 

16.3 

1370 

594 

5041 

2041 

1781 

696 

3056 

980 

Number  of 
Vehicles 

N = 15,487 

One 

Two 

27.2 

11.4 

25.8 

9.0 

25.6 

10.9 

26.0 

7.5 

353 

1611 

932 

6150 

472 

2005 

412 

3552 

Road  Surface 
Condition 

N = 15,487 

Dry 

Other 

15.6 

9.G 

11.6 

9.7 

14.3 

11.2 

9.7 

8.4 

1575 

389 

5603 

1479 

1977 

500 

3095 

869 

Weather 
N = 15,487 

Clear/Cloudy 

Other 

15.2 

9.4 

11.5 

9.7 

14.1 

11.2 

9.4 

9.1 

1655 

309 

5893 

1189 

2085 

392 

3262 

702 

Number  of 
Occupants 

N = 15,487 

One 

Two  or  More 

11.4 

53.8 

8.5 

52.6 

11.0 

49.4 

7.0 

50.5 

1832 

132 

6652 

430 

2301 

176 

3748 

216 

Person  Behind 
Driver 

N = 15,478 

Yes 

No 

59.3 

13.6 

64.2 

10.7 

33.3 

13.5 

50.0 

9.1 

27 

1937 

67 

7010 

27 

2448 

32 

3930 

Manufacturer 
N = 15,487 

GM 

Ford 

Other 

14.0 

14.5 

14.4 

10.6 

11.5 

13.0 

14.3 
13.6 

12.3 

9.4 

9.5 
9.3 

857 

823 

284 

4177 

1927 

978 

1257 

685 

535 

2301 

1026 

637 

Driver  Sex 
N = 15,367 

Male 

Female 

13.2 

17.3 

10.4 

12.7 

12.7 

15.9 

8.6 

10.6 

1360 

573 

4459 

2579 

1635 

816 

2372 

1573 
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The  choice  of  cutting  points  used  to  categorize  a variable  was  not  com- 
pletely arbitrary.  Whenever  appropriate  (and  possible) , several  different 
"versions"  of  a given  variable — each  with  different  cutting  points,  and  in 
many  cases,  with  a different  number  of  categories — were  input  into  the  variable 
selection  procedure.  Only  one  "version"  of  a variable,  that  with  the  highest 
harmonic  mean  of  LRy^'s,  was  used  in  subsequent  analyses.  Figure  3-1  illustrates 
a typical  example  of  the  effort  involved  in  determining  the  "optimal"  cutting 
points  of  the  variable  City  Size  in  the  Texas  1974  sample.  (The  50,000  and 
250,000  cutting  points  are  chosen.) 

The  variables  given  in  Tables  3-5,  3-6  and  3-7  are  ranked  in  descending 
order  according  to  the  strength  of  their  interaction  terms  with  Driver  Injury, 
Pre/Post  Standard  and  Vehicle  Body  Style.  A number  of  patterns  are  evident 
such  as  frequently  higher  injury  rates  with  high  values  of  TAD,  reduced  light- 
ing, female  drivers,  lighter  cars,  and  accidents  in  which  the  seat  behind  the 
driver  is  occupied. 


0.07 

L 


0.05  0.76  4.23 

I I 


1.30 


1 .91 


4.03* 


i 


ttarmonic  Mean  of 
LR  's 


★ 

Cutting  points  selected 


Figure  3-1.  Example  of  determination  of  "optimal"  cutting  points  of  categorical 
variables. 
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The  information  used  in  the  variable  selection  procedure  to  determine  those 
variables  selected  for  modeling  in  the  Texas  1972,  1973  and  1974  data  is  given 
in  Tables  3-8,  3-9  and  3-10.  The  interaction  terms  considered  here  and  in  all 
subsequent  samples  are  the  following: 

m Variable  x Style. 

• Variable  x Prepost. 

• Variable  x Prepost  x Style. 

• Variable  x Injury. 

• Variable  x Injury  x Prepost. 

• Variable  x Injury  x Style. 

• Variable  x Injury  x Style  x Prepost. 

The  first  three  interaction  terms  are  obtained  from  a saturated  log-linear 
model  of  Prepost,  Style  and  Variable  while  the  last  four  interaction  terms  come 
from  a saturated  model  containing  Injury,  Prepost,  Style  and  Variable. 

The  variables  are  listed  in  an  order  determined  by  the  nagnitude  of  the 
harmonic  mean  (also  given  in  the  tables)  of  the  seven  interaction  terms.  The 
use  of  the  harmonic  mean  results  in  greater  weight  being  given  to  the  third  and 
fourth  order  interaction  terms  than  would  be  the  case  if  the  arithmetic  mean 
was  used. 

Using  the  harmonic  mean  as  the  ordering  criteria,  City  Size  was  among  the 
three  selected  variables  in  the  1972,  1973  and  1974  data  bases.  Driver  Age  and 
Accident  Type  were  selected  in  two  of  the  three  years.  Road  Classification  and 
TAD  were  selected  in  a single  year.  For  completeness  and  the  convenience  of  the 
reader,  the  completely  cross-classified  tables  of  Injury,  Prepost,  Style  and  the 
three  selected  variables  that  were  obtained  for  the  full  Texas  Drivers-Only  data 
sample  for  1972,  1973  and  1974  prior  to  modeling  are  given  in  Appendix  A. 
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TABLE  3-8 

INTERACTION  TERMS  EVALUATED  IN  VARIABLE  SELECTION  PROCEDURE 

TEXAS  1972 


Variable 

Interaction  Terms  from 
Saturated  Model  Containing 
Prepost,  Style  and  Variable 

Interaction  Terms  from  Saturated 
Model  Containing  Injury, 
Prepost,  Style  and  Variable 

Harmonic 
Mean  of 
the 

Interaction 

Terms 

Var  X 
Style 

Var  X 
Prepost 

Var  X 
Prepost 
X Style 

Var  X 
Injury 

Var  X 
Injury  x 
Prepost 

Var  X 
Injury 
X Style 

Var  X 
Injury 
X Style 
X Prepost 

LR  x2 

LR 

LR  x2 

LR  x^ 

LR  x^ 

LR  x2 

LR  x^ 

Accident  Type  / 

22.96* 

154.75* 

8.13* 

437.19* 

1 .39 

6.83* 

1.85 

4.43 

Driver  Age  / 

1192.01* 

96.01* 

95.06* 

1 .93 

5.24 

3.38 

1.76 

4.39 

City  Size  / 

52.62* 

12.86* 

5.42 

177.44* 

13.07* 

1.33 

1.30 

3.72 

Vehicle  Weight  / 

1401.37* 

489.94* 

184.22* 

30.79* 

5.95 

10.71* 

0.59 

3.51 

TAD  / 

14.92* 

10.20* 

10.09* 

2970.28* 

2.46 

1 .21 

1.82 

3.42 

Light  Condition 

27.13* 

34.53* 

1.38 

185.32* 

2.09 

0.49 

2.57 

1.89 

Driver  Sex 

10.97* 

74.61* 

1.83 

26.76* 

1.73 

0.60 

0.50 

1.42 

Road  Surface  Condition 

2.26 

2.81 

2.38 

15.94* 

1 .64 

0.57 

0.75 

1.41 

Number  of  Vehicles 

1.06 

128.75* 

7.01* 

355.58* 

2.30 

0.73 

0.27 

1.06 

Manufacturer  / 

81.89* 

67.58* 

32.93* 

16.94* 

4.91 

0.15 

3.09 

0.96 

Road  Classification 

0.67 

40.22* 

0.81 

67.46* 

2.36 

0.25 

1.05 

0.86 

Number  of  Occupants 

0.13 

37.17* 

0.18 

1308.79* 

4.65 

0.07 

2.09 

0.25 

Weather 

2.62 

6.50* 

1.15 

8.90* 

1 .22 

0.15 

0.02 

0.12 

Person  Behind  Driver 

0.07 

6.71* 

1 .46 

293.28* 

0.02 

0.16 

0.02 

0.06- 

p < 0.05 

'^Interaction  terms  associated  with  variables  marked  with  '7"  have  two  degrees  of  freedom. 
Interaction  terms  associated  with  the  unmarked  variables  have  one  degree  of  freedom. 

Note : Variables  above  the  bold  line  were  selected. 
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TABLE  3-9 

INTERACTION  TERMS  EVALUATED  IN  VARIABLE  SELECTION  PROCEDURE 

TEXAS  1973 


Interaction  Terms  from 
Saturated  Model  Containing 
Prepost,  Style  and  Variable 

Interaction  Terms  from  Saturated 
Model  Containing  Injury, 
Prepost,  Style  and  Variable 

Harmonic 
Mean  of 
the 

Interaction 

Terms 

Variable 

Var  X 
Style 

Var  X 
Prepost 

Var  X 
Prepost 
X Style 

Var  X 
Injury 

Var  X 
Injury  x 
Prepost 

Var  X 
Injury 
X Style 

Var  X 
Injury 
X Style 
X Prepost 

LR 

LR 

LR  x2 

LR 

LR  x^ 

LR  x^ 

LR  x2 

City  Size  / 

77.06* 

8.90* 

11.51* 

31.41* 

3.21 

1.69 

4.29 

5.07 

Road  Classification  / 

9.85* 

48.20* 

2.53 

47.20* 

3.34 

13.80* 

1 .68 

4.67 

Driver  Age  / 

1101.75* 

75.68* 

78.32* 

1 .42 

4.13 

8.38* 

2.19 

4.52 

Vehicle  Weight  / 

820.47* 

614.80* 

96.75* 

40.33* 

0.59 

1 .22 

6.69* 

2.59 

Manufacturer  / 

99.48* 

70.01* 

39.98* 

11.51* 

3.03 

0.78 

0.79 

2.32 

Accident  Type  / 

14.18* 

125.71* 

3.13 

479.00* 

0.27 

4.64 

1 .97 

1 .45 

Number  of  Occupants 

1.09 

21 .77* 

1.27 

1050.30* 

6.85* 

0.73 

0.30 

1.06 

Person  Behind  Driver 

7.71* 

3.06 

6.00* 

197.01* 

0.18 

4.43* 

0.70 

0.89 

TAD  / 

13.41* 

0.12 

0.18 

2792.82* 

1 .81 

3.70 

1.08 

0.45 

Light  Condition 

15.07* 

18.27* 

5.37* 

265.24* 

0.10 

0.07 

0.82 

0.27 

Weather 

1.06 

4.12* 

4.82* 

3.96* 

0.22 

0.02 

0.51 

0.12 

Road  Surface  Condition 

1.49 

4.25* 

7.99* 

8.65* 

1 .58 

0.45 

0.01 

0.07 

Number  of  Vehicles 

0.32 

104.54* 

2.08 

417.07* 

0.12 

0.01 

0.01 

0.03 

Driver  Sex 

0.26 

91.50* 

1.05 

11.62* 

0.14 

2.30 

0.01 

0.001  j 

p < 0.05 

'^Interaction  terms  associated  with  variables  marked  with  have  two  degrees  of  freedom. 
Interaction  terms  associated  with  the  unmarked  variables  have  one  degree  of  freedom. 

Note : Variables  above  the  bold  line  were  selected. 
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TABLE  3-10 

INTERACTION  TERMS  EVALUATED  IN  VARIABLE  SELECTION  PROCEDURE 

TEXAS  1974 


Interaction  Terms  from 
Saturated  Model  Containing 
Prepost,  Style  and  Variable 

Interaction  Terms  from  Saturated 
Model  Containing  Injury, 
Prepost,  Style  and  Variable 

Harmonic 
Mean  of 
the 

Interaction 

Terms 

Variable 

Var  X 
Style 

Var  X 
Prepost 

Var  X 
Prepost 
X Style 

Var  X 
Injury 

Var  X 
Injury  x 
Prepost 

Var  X 
Injury 
X Style 

Var  X 
Injury 
X Style 
X Prepost 

LR  x2 

LR  x2 

LR  x2 

LR  x2 

LR  x^ 

LR 

LR  x^ 

City  Size  i 

86,85* 

6.04* 

1.23 

22.43* 

4.63 

4.02 

4.21 

4.03 

Accident  Type  / 

7.12* 

103.48* 

14.40* 

494.26* 

5.63 

4.95 

0.75 

3.62 

TAD  / 

9.38* 

4.21 

0.85 

2490.96* 

4.27 

1.18 

3.04 

2.39 

Vehicle  Weight  / 

751.27* 

722.17* 

86.26* 

32.26* 

3.06 

2.56 

0.43 

2.27 

Driver  Age  / 

991.31* 

55.68* 

48.63* 

1.45 

2.44 

5.02 

0.45 

1.97 

Road  Classification  / 

1.89 

28.32* 

0.97 

25.50* 

0.85 

1.63 

2.70 

1.84 

Light  Condition 

34.01* 

8.72* 

6.48* 

201.65* 

0.42 

1.17 

1.18 

1.60 

Number  of  Vehicles 

0.73 

103.23* 

11.58* 

422.62* 

5.60* 

0.44 

0.93 

1.40 

Road  Surface  Condition 

0.83 

2.95 

0.17 

16.69* 

2.91 

0.29 

1.04 

0.57 

Weather 

0.48 

4.09* 

0.34 

10.18* 

2.44 

0.76 

0.16 

0.52 

Number  of  Occupants 

o.n 

6.33* 

1.41 

1029.41* 

6.72* 

0.06 

0.66 

0.25 

Person  Behind  Driver 

0.59 

3.16 

0.04 

172.26* 

6.38* 

5.16* 

0.82 

0.24 

Manufacturer  / 

62.11* 

155.85* 

50.46* 

2.22 

2.45 

3.15 

0.02 

0.14 

Driver  Sex 

7.92* 

51.53* 

0.18 

17.91* 

0.34 

0.02 

0.06 

0.09 

p < 0.05 

'^Interaction  terms  associated  with  variables  marked  with  have  two  degrees  of  freedom. 
Interaction  terms  associated  with  the  unmarked  variables  have  one  degree  of  freedom. 

Note:  Variables  above  the  bold  line  were  selected. 
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New  York  1974 


The  size  of  the  seat  back  lock  drivers-only  data  set  relative  to  the  entire 
1974  New  York  accident  data  base  is  characterized  by  noting  the  fraction  of  ac- 
cidents, vehicles  and  fatalities  contained  in  the  data  set  as  given  in  Table 
3-11.  The  reasons  for  the  low  fatality  rate  are  basically  the  same  as  those 
given  in  the  discussion  of  the  Texas  partial  data  set  (page  3-5) . 

TABLE  3-11 

ACCIDENTS,  VEHICLES  AND  FATALITIES  IN  1974 
NEW  YORK  STATE  DATA  BASE 


The  partial  data  set  was  derived  by  selecting  cases  that  satisfied  the 
following  criteria: 

• Number  of  Vehicles  in  Accident  = 1 or  2. 

• First  Event  = Collision  with  Motor  Vehicle  or  Fixed  Object. 

• Area  of  Impact  = Frontal,  front  right  fender  or  front  left 

fender. 

• Vehicle  Body  Type  = 2-door  or  4-door  Sedan. 

• Vehicle  Model  Year  is  known. 

• Vehicle  Make  and  Model  = "Domestic." 

• Vehicle  Occupant  = Driver. 

The  univariate  frequencies  of  some  key  variables  in  the  New  York  drivers- 
only  sample  are  given  in  Table  3-12.  It  is  noted  that  almost  6 percent  of  the 
drivers  suffered  a fatal  or  serious  injury  (KA) , a much  higher  percent  than  in 
Texas  or  North  Carolina.  The  much  higher  incidence  of  serious  injury  is  related 
to  the  fact  that  KABCO  in  New  York  was  derived  from  more  accurate  information  de- 
scribing type  of  injury,  location  of  injury  and  drivers'  physical  and  emotional 
status.  Perhaps  the  principal  reason  that  injury  rates  are  higher  in  New  York 
is  that  the  dollar  damage  reporting  threshold  is  higher.  The  New  York  sample 
is  tilted  toward  2-door,  Post-Standard  cars.  There  are  twice  as  many  2-door 
cars  as  4-door  cars  and  four  times  as  many  Post-Standard  as  Pre-Standard  vehicles. 
The  preference  for  2-door  cars  is  higher  in  New  York  than  in  Texas  or  North  Caro- 
lina. The  frequencies  of  associated  inclement  weather  and  surface  road  conditions 
other  than  dry  are  also  higher  in  New  York  compared  with  the  other  two  states 
analyzed . 


3-17 


TABLE  3-12 


FREQUENCY  DISTRIBUTIONS  OF  KEY  VARIABLES  IN 
DRIVER-ONLY  NEW  YORK  1974  SAMPLE 


Variable 

Category 

Absolute 

Frequency 

% of 
Known 

Driver 

K 

208 

0.3 

Injury 

A 

3,568 

5.5 

B 

8,383 

12.8 

C 

7,714 

11.8 

0 

45,413 

69.6 

Injured  Extent  - Unknown 

307 

- 

Model  Year 

Pre 

12,996 

19.8 

Class 

Post 

52,597 

80.2 

Vehicle  Body 

2-Door 

43,767 

66.7 

Style 

4-Door 

21 ,826 

33.3 

Road  Classification 

State  or  Interstate  Hwy 

21,929 

34.7 

County  or  Town  Road 

15,208 

24.0 

City  Street 

22,595 

35.7 

Limited  Access 

3,542 

5.6 

Missing 

2,319 

- 

Weather 

Clear 

37,227 

57.0 

Cloudy 

12,721 

19.5 

Rain 

10,272 

15.7 

Snow 

3,746 

5.7 

Sleet/Hail /Freezing  Rain 

871 

1.3 

Fog/Smog/Smoke 

439 

0.7 

Other 

66 

0.1 

Missing 

251 

- 

Road  Surface 

Dry 

41,746 

64.2 

Condition 

Wet 

16,066 

24.6 

Muddy 

95 

0.1 

Snow-Ice 

6,229 

9.5 

Slush 

817 

1.3 

Other 

166 

0.3 

Missing 

274 

• 

Vehicle  Damage 

None 

765 

1.2 

Light 

19,049 

29.5 

Moderate 

34,280 

53.1 

Severe 

9,893 

15.3 

Demolished 

560  1 

0.9 

Missing 

1,046  I 

- 

Driver  Age 

15-24 

23,039  1 

35.2 

25-34 

14,964  1 

22.9 

35-49 

12,991  1 

19.8 

50+ 

14,453  1 

22.1 

Missing  | 

146 

- 
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TABLE  3-12  (Continued) 


Variable 

Category 

Absolute 

Frequency 

% of 
Known 

Driver  Sex 

Male 

45,196 

68.9 

Female 

20,397 

31.1 

Number  of 

One 

36,742 

60.6 

Occupants 

Two  or  More 

23,882 

39.4 

Missing 

4,969 

- 

Restraint  Usage 

None  Used 

34,341 

72.1 

Lap  Belt 

11,243 

23.6 

Harness 

533 

1.1 

Lap  Belt  and  Harness 

1,372 

2.9 

Child  Restraint 

3 

0.0 

Other 

113 

0.2 

Missing 

17,988 

- 

Vehicle  Weight 

LT  3000  lbs 

15,386 

24.0 

3000-3599  lbs 

21,321 

33.3 

3600-4399  lbs 

22,684 

35.3 

GE  4000  lbs 

4,797 

7.5 

Missing 

1,405 

- 

Number  of 

One 

9,949 

15.2 

Vehicles 

Two  or  More 

55,644 

84.8 

Manufacturer 

GM 

33,414 

50.9 

Ford 

15,988 

24.4 

Other 

16,191 

24.7 

1 Total  Number  of 

Cases 

65,593 

- 
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TABLE  3-13 

INJURY  RATES  FOR  NEW  YORK  1974 


Injury  Rate  (Percent) 

Number  of  Drivers 

Variable 

Category 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Road  Classifi- 

State  or  Inter- 

38.3 

31.8 

35.8 

28.8 

2,608 

14,508 

2,096 

6,259 

cation 

state  Highway 

N = 63,274 

County  or  Town 
Road 

40.8 

33.5 

38.8 

30.3 

1,884 

8,823 

1 ,310 

3,191 

City  Street 

31.3 

29.2 

30.7 

24.4 

2,498 

00 

o> 

00 

2,232 

5,997 

Driver  Age 

15-24 

37.0 

32.1 

37.8 

28.3 

3,256 

{ 14,008 

2,087 

3,688 

N = 65,447 

25-49 

35.9 

31 .0 

33.2 

27.4 

2,730 

! 15,751 

2,449 

7,025 

50  or  Older 

33.6 

28.0 

30.6 

25.5 

1,189 

1 6,727 

1,240 

5,297 

Manufacturer 

GM 

35.4 

29.3 

33.6 

25.7 

3,547 

19,115 

2,758 

7,994 

N = 65,593 

Ford 

Other 

36.7 

36.3 

31.7 

33.4 

36.8 

33.5 

27.6 

28.8 

2,262 

1,399 

8,969 

8,475 

1,202 

1,828 

3,555 

4,489 

Number  of 

One 

39.2 

33.8 

39.3 

29.8 

3,830 

20,995 

3,014 

8,903 

Occupants 

Two  or  More 

33.5 

27.8 

29.2 

24.0 

2,801 

12,843 

2,312 

5,926 

N = 60,624 

Road  Surface 

Dry 

36.8 

31.4 

33.9 

27.6 

4,640 

23,505 

3,579 

10,222 

Condition 

Other 

34.8 

30.0 

35.1 

26.1 

2,542 

12,914 

2,178 

5,739 

N = 65,319 

Point  of 

Hood  & Front 

42.4 

37.6 

41.5 

33.5 

4,062 

19,591 

3,118 

8,253 

Impact 

Right  Front 

28.9 

23.2 

26.2 

20.8 

1,738 

9,116 

1,541 

4,224 

N = 65,593 

Left  Front 

26.3 

22.8 

25.1 

19.2 

1,408 

7,852 

1 ,129 

3,561 

Towaway 

No 

21.7 

17.5 

20.1 

15.4 

4,198 

21,884 

3,508 

10,447 

N = 65,593 

Yes 

55.8 

50.7 

55.1 

48.6 

3,010 

14,675 

2,280 

5,591 

Vehicle  Weight 

LT  3,000  lbs 

39.1 

36.0 

39.6 

34.1 

2,502 

10,176 

1,199 

1,509 

N = 64,188 

3,000  lbs  or 
More 

34.3 

28.8 

33.3 

26.4 

4,705 

26,205 

4,347 

12,545 

Restraint  Usage 

No 

46.0 

40.5 

44.5 

36.3 

1 

4,599 

18,179 

3,701 

7,978 

N = 47,605 

Yes 

35.4 

34.1 

35.6 

31.0 

810 

8,508 

579 

3,251 

Number  of 

One 

76.4 

65.0 

77.1 

64.1 

1,273 

5,715 

985 

1,976 

Vehicles 

Two 

27.3 

24.5 

25.4 

21.8 

5,935 

30,844 

4,803 

14,062 

N = 65,593 

Driver  Sex 

Male 

34.2 

28.6 

31.7 

24.8 

5,293 

24,627 

4,142 

11,134 

N = 65,593 

Female 

40.8 

35.6 

40.6 

31.9 

1,915 

11,932 

1,646 

4,904 

Vehicle  Damage 

None-Light 

20.9 

17.5 

19.7 

15.3 

2,050 

10,732 

1,756 

5,276 

N = 64,547 

Moderate 

35.4 

30.2 

34.2 

27.5 

3,757 

19,211 

2,999 

8,313 

Severe- 

63.3 

57.4 

63.6 

55.6 

1,285 

6,070 

929 

2,169 

Demolished 

Weather 

Clear-Cloudy 

36.5 

30.9 

34.0 

27.3 

5,526 

27,858 

4,371 

12,193 

N = 65,342 

Other 

34.9 

31.0 

35.3 

26.2 

1,658 

8,562 

1,390 

3,784 
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TABLE  3-14 

INTERACTION  TERMS  EVALUATED  IN  VARIABLE  SELECTION  PROCEDURE 

NEW  YORK  1974 


f 

! 

1 

1 

j Variable 

1 

Interaction  Tenns  from 
Saturated  Model  Containing 
Prepost,  Style  and  Variable 

Interaction  Terms  from  Saturated 
Model  Containing  Injury, 
Prepost,  Style  and  Variable 

Harmonic 
Mean  of 
the 

Interaction 

Terms 

Var  X 
Style 

Var  X 
Prepost 

Var  X 
Prepost 
X Style 

Var  X 
Injury 

Var  X 
Injury  x 
Prepost 

Var  X 
Injury 
X Style 

Var  X 
Injury 
X Style 
X Prepost 

LR 

LR  x2 

LR  x2 

LR  x2 

LR  x2 

LR  x2 

LR  x2 

[ Road  Classification 

196.33* 

59.74* 

2.67 

151.73* 

8.65* 

2.34 

3.90 

5.823 

: Driver  Age 

1818.67* 

466.75* 

118.89* 

63.90* 

1.55 

1.19 

4.09 

3.985 

: Manufacturer 

356.84* 

66.30* 

115.20* 

57.76* 

9.65* 

0.85 

1.00 

3.013 

!:  Number  of  Occupants 

18.39* 

61.04* 

0.75 

266.10* 

0.89 

2.43 

4.08* 

2.196 

: Road  Surface  Condition 

5.36* 

2.44 

3.99* 

11.46* 

0.86 

0.53 

2.95 

1.620 

! Point  of  Impact 

30.58* 

38.74* 

1.87 

1631.16* 

0.76 

0.46 

1.99 

1.527 

Towaway 

130.03* 

34.44* 

9.64* 

8100.39* 

2.78 

2.44 

0.13 

0.814 

Vehicle  Weight 

2324.08* 

431.34* 

136.67* 

243.04* 

5.62* 

0.87 

0.07 

0.448 

Restraint  Usage 

35.91* 

1125.01* 

0.11 

170.02* 

5.80* 

0.80 

0.05 

0.230 

Number  of  Vehicles 

83.48* 

76.82* 

18.07* 

6739.11* 

47.94* 

5.26* 

0.01 

0.070 

Driver  Sex 

9.43* 

96.48* 

18.08* 

334.49* 

0.01 

1.57 

0.67 

0.069 

1 Vehicle  Damage 

119.75* 

28.74* 

5.85 

5141.41* 

0.16 

2.21  i 0.01 

0.066  j 

ij  Weather 

1.06 

0.04 

1.04 

0.57 

0.01 

0.11  ! 3.36 

0.051 

p <0.05 

p 

j Note:  The  degrees  of  freedom  for  all  interaction  terms  for  all  variables  are  one  except  for: 

I road  classification,  driver  age,  manufacturer,  point  of  impact  and  vehicle  damage. 

I For  these  variables,  the  degrees  of  freedom  are  two  for  all  interaction  terms. 

Variables  above  the  bold  line  were  selected. 


i 

i 

I 

I 

I 
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Injury  rates  (KABC  percentages)  and  the  number  of  drivers  on  which  the  rates 
are  based  are  given  in  Table  3-13.  High  injury  rates  occur  for  towaway  accidents, 
direct  frontal  impacts,  lighter-weight  vehicles,  severely  damaged  vehicles, 
lack  of  restraint  usage,  female  drivers  and  drivers  age  15-24  years  old. 

The  last  variable  result  requires  comment  since  it  appears  to  differ  from 
the  results  for  Texas  and  North  Carolina.  In  Texas,  Driver  Age  is  a dichotomy 
and  drivers  35  years  and  older  have  higher  injury  rates.  The  categories  of 
Driver  Age  differ  in  North  Carolina  among  years  but  in  no  case  does  the  category 
15-25  years  old  have  the  highest  rates.  Environmental  and  socioeconomic  factors 
that  differ  among  the  three  states  could  be  Important  in  explaining  this  dif- 
ference. Also,  it  should  be  noted  that  the  overall  injury  rate  is  much  higher 
in  New  York  (31%)  compared  to  Texas  (11%)  and  North  Carolina  (15%) . 

The  information  used  in  the  variable  selection  procedure  to  determine  those 
variables  selected  for  modeling  of  the  New  York  1974  data  is  given  in  Table  3-14. 
Ordering  the  variables  according  to  the  harmonic  mean  of  the  seven  interaction 
terms  resulted  in  Road  Classification,  Driver  Age  and  Manufacturer  being  the 
leading  three  variables  that  were  selected  for  modeling  of  the  New  York  1974 
data  sample.  The  completely  cross-classified  tables  of  the  New  York  Driver- 
Only  1974  data  prior  to  modeling  are  given  for  Injury,  Prepost,  Style,  Road 
Classification,  Driver  Age  and  Manufacturer  in  Appendix  A.  A separate  table 
is  given  for  each  of  the  three  Injury  dichotomies — KA  vs  BCO,  KAB  vs  CO  and 
KABC  vs  0. 

North  Carolina  1973,  1974,  1975 

The  size  of  the  seat  back  lock  drivers-only  data  set  relative  to  the  entire 
1973-1975  North  Carolina  accident  data  base  can  be  characterized  by  noting  the 
fraction  of  accidents,  vehicles  and  fatalities  contained  in  the  data  set  as 
given  in  Table  3-15.  The  reasons  for  the  low  fatality  rate  have  been  discussed 
previously  (page  3-5) . 

TABLE  3-15 

ACCIDENTS,  VEHICLES  AND  FATALITIES  IN  1973-1975 
North  Carolina  Data  Base 


Year 

Variable 

Full  Data  Base 

Partial  Data  Set 

Percent 

1973 

Accidents 

129,150 

21,876 

16.9 

Vehicles 

232,825 

27,345 

11.7 

Fatal ities 

1,859 

54 

2.9 

1974 

Accidents 

121,568 

21,366 

17.6 

Vehicles 

218,506 

26,707 

12.2 

Fatal ities 

1,585 

47 

3.0 

1975 

Accidents 

129,013 

22,729 

17.6 

Vehicles 

232,180 

28,411 

12.2 

Fatal ities 

1,519 

56 

3.7 
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The  basic  data  set  was  derived  by  selecting  all  drivers  in  passenger  vehicles 
that  satisfied  the  following  criteria: 

• Involved  in  two-car  head-on  collision. 

• Involved  in  two-car  collision  other  than  head-on,  and  sustained 

front  end  damage. 

• Involved  in  single-car  collision  with  a fixed  object  and  sus- 

tained front  end  damage. 

• Collided  with  a parked  car  and  sustained  front  end  damage. 

Thus,  the  data  subset  includes  all  passenger  cars  involved  in  frontal  impact 
accidents  that  could  indicate  the  effects  of  seat  back  locks.  Vehicles  Involved 
in  multi-vehicle  accidents  are  excluded  from  the  sample  as  are  all  struck  vehicles. 
Vehicles  striking  non-fixed  objects  such  as  animals,  bicyclists  and  pedestrians 
are  similarly  excluded. 

The  data  base  was  screened  using  the  following  variables  and  conditions: 

• Means  of  Involvement  in  Accident  = More  than  2 Vehicles 

Involved. 

e Vehicle  Type  = 2-door  or  A-door  Sedan. 

• Vehicle  Body  Style  = 2-door  Sedan  or  2-door  Hardtop,  or  4-door 

Sedan  or  4-door  Hardtop. 

• Vehicle  Model  Year  = 1960  or  later. 

• Vehicle  Make  = Domestic. 

o Region  of  Impact  = Frontal  Collision. 

• Accident  Type  = Hit  Parked  Vehicle,  Hit  Fixed  Object  Head-On, 

Other  2-Vehicle. 

The  univariate  frequencies  of  some  key  variables  in  the  North  Carolina  drivers- 
only  sample  are  given  in  Table  3-16.  Unique  features  of  the  North  Carolina  sample 
include  a high  frequency  of  known  information  on  Alcohol  Involvement  (97%)  and 
Restraint  Usage  (93%).  Other  unique  information  in  the  North  Carolina  sample 
includes  Estimated  Vehicle  Speed  and  Adjusted  Vehicle  Speed.  Estimated  Vehicle 
Speed  refers  to  the  speed  of  the  vehicle  prior  to  impact.  This  speed  is  adjusted 
in  two-vehicle  collisions  to  account  for  the  speed  of  the  other  vehicle  to  obtain 
Adjusted  Vehicle  Speed.  Note  that  TAD  is  not  included  in  the  table,  as  54  percent 
of  the  data  are  missing. 

Injury  Rates  (KABC  percentages)  and  the  number  of  drivers  on  which  the  rates 
are  based  are  given  in  Tables  3-17,  3-18  and  3-19  for  the  North  Carolina  1973, 

1974  and  1975  drivers-only  sample.  Higher  injury  rates  occur  for  lower  vehicle 
weights,  higher  estimated  and  adjusted  vehicle  speeds,  state  and  interstate  high- 
ways, alcohol  involvement,  failure  to  use  restraints,  reduced  light  conditions 
and  presence  of  an  occupant  seated  behind  the  driver. 
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TABLE  3-16 

FREQUENCY  DISTRIBUTIONS  OF  KEY  VARIABLES  IN  DRIVER-ONLY  NORTH  CAROLINA  SAMPLE 


Variable 

Category 

1973 

1974 

1975 

Total:  1973-1975 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

KABCO 

K 

54 

0.2 

3 

47 

— 

0.2 

56 

0.2 

157 

0.2 

A 

626 

2.3 

564 

2.1 

550 

1 .9 

1 ,740 

2.1 

B 

1,674 

6.1 

1 ,654 

6.2 

1,799 

6.3 

5,127 

6.2 

C 

1,713 

6.3 

1,791 

5.7 

2,029 

7.1 

5,533 

6.7 

0 

23,278 

35.1 

22,651 

84.8 

23,977 

84.4 

69,906 

84.8 

Model  Year 

Pre 

8,936 

32.7 

7,331 

27.4 

6,708 

23.6 

22,975 

27.9 

Class 

Post 

18,409 

67.3 

19,376 

72.6 

21,703 

76.4 

59,488 

72.1 

Vehicle  Body 

2-Ooor 

15,522 

56.8 

14,990 

56.1 

15,787 

55.6 

46,299 

56.1 

Style 

4-Door 

11,823 

43.2 

11,717 

43.9 

12,624 

44.4 

36,164 

43.9 

City  Size 

Rural 

10,877 

39.8 

9,743 

36.5 

9,919 

34.9 

20,183 

24.5 

Under  1 ,000 

309 

1.1 

324 

1.2 

382 

1.3 

4,675 

5.7 

1,000-  4,999 

1,688 

6.2 

1 ,689 

6.3 

1 ,838 

6.5 

4,005 

4.9 

5,000-  9,999 

1 ,448 

5.3 

1,424 

5.3 

1,600 

5.6 

3,496 

4.2 

10,000-14,999 

1,101 

4.0 

1,125 

4.2 

1 ,268 

4.5 

2,068 

2.5 

15,000-19,999 

1,030 

3.8 

1 ,067 

4.0 

1 ,204 

4.2 

3,301 

4.0 

20,000-24,999 

633 

2.3 

665 

2.5 

770 

2.7 

3,494 

4.2 

25,000-34,999 

1,058 

3.9 

1,144 

4.3 

1 ,294 

4.6 

4,472 

5.4 

35,000-49,999 

1,407 

5.1 

1,333 

5.0 

1,265 

4.5 

5,215 

6.3 

50,000-75,000 

1,434 

5.2 

1,523 

5.7 

1,718 

6.0 

1,015 

1.2 

GT  75,000 

6,360 

23.3 

6,670 

25.0 

7,153 

25.2 

30,539 

37.0 

Road  Classifi- 

Interstate 

403 

1 

1.5 

255 

1.0 

294 

1.0 

952 

1.2 

cation 

U.S. 

4,801 

17.6 

4,302 

16.1 

4,325 

15.3 

13,428 

16.3 

North  Carolina 

2,985 

11.0 

2,670 

10.0 

2,840 

10.0 

8,495 

10.3 

Rural  Paved  Rd 

3,987 

14.6 

3,695 

13.9 

3,850 

13.6 

11,532 

14.0 

Rural  Unpaved  Rd 

382 

1.4 

420 

1.6 

350 

1.2 

1,152 

1.4 

City  Street 

14,661 

53.9 

15,300 

57.4 

16,678 

58.9 

46,639 

56.7 

Missing 

126 

- 

65 

- 

74 

- 

265 

- 

Weather 

Clear 

18,104 

66.6 

17,416 

65.6 

18,264 

64.6 

53,784 

65.6 

Cloudy 

4,816 

17.7 

4,792 

18.0 

4,992 

17.7 

14,600 

17.8 

Rain 

3,581 

13.2 

3,927 

14.8 

4,548 

16.1 

12,056 

14.7 

Snowing 

359 

1.3 

101 

0.4 

165 

0.6 

625 

0.8 

Fog 

286 

1.1 

270 

1.0 

242 

0.9 

798 

1.0 

Sleet  or  Hail 

44 

0.2 

46 

0.2 

41 

0.1 

131 

0.2 

Missing 

155 

- 

155 

■ 

159 

- 

469 

- 

Accident  Type 

Coll . w Fi xed  Obj 

1,558 

5.7 

1,432 

5.4 

1 ,374 

4.8 

4,363 

5.3 

Col  1 .w  Motor  Veh 

25,787 

94.3 

25,275 

94.6 

27,037 

95.2 

78,099 

94.7 

Li  gilt 

Daylight 

20,582 

75.4 

19,951 

74.9 

21 ,489 

75.8 

62,022 

75.4  1 

Condition 

Dusk 

393 

3.3 

863 

3.2 

947 

3.3 

2,703 

3.3 

Dawn 

276 

1.0 

270 

1 .0 

281 

1.0 

827 

1.0 

Dark/ Lit 

3,078 

11.3 

3,307 

12.4 

3,365 

11.9 

9,750 

11.8 

Dark/Unl it 

2,484 

9.1 

2,261 

8.5 

2,253 

8.0 

6,998 

8.5 

Missing 

32 

- 

55 

- 

76 

- 

163 

- 

Road  Surface 

Dry 

21 ,264 

77.9 

20,364 

78.3 

21,848 

77.1 

63,976 

77.8  j 

Condition 

Wet 

4,981 

18.2 

5,571 

20.9 

6,200 

21.9 

16,752 

20.4 

Oily 

26 

0.1 

20 

0.1 

11 

0.0 

57 

0.1 

Muddy 

43 

0.2 

24 

0.1 

30 

0.1 

97 

0.1 

Snowy 

380 

1.4 

74 

0.3 

111 

0.4 

565 

0.7 

Icy 

611 

2.2 

100 

0.4 

122 

0.4 

833 

1.0 

Mi  ssing 

40 

- 

54 

- 

89 

- 

183 

i 

Investigating 

City  Police 

16,267 

59.5 

16,740 

62.7 

18,198 

6h.1 

51 ,205 

62.1 

Agency 

Sheri ff 

7 

0.0 

11 

0.0 

16 

0.1 

34 

0.0 

Rural  Cnty  Police 

145 

0.5 

76 

0.3 

53 

0.2 

274 

0.3 

Highway  Patrol 

10,919 

39.9 

9,869 

37.0 

10,126 

35.6 

30.914 

37.5 

Other 

7 

0.0 

11 

0.0 

18 

0.1 

36 

0.0 
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TABLE  3-16 


FREQUENCY  DISTRIBUTIONS  OF  KEY  VARIABLES  IN  DRIVER-ONLY  NORTH  CAROLINA  SAMPLE  (Continued) 


Variable 

Category 

1973 

1974 

1975 

Total;  1973-1975 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

Absolute 

Frequency 

% of 
Known 

Estimated 

1-29  mph 

13,834 

53.1 

13,863 

54.1 

14,765 

53.9 

42,462 

53  7 1 

Vehicle  Speed 

30-49  mph 

9,313 

35.8 

9,287 

36.2 

10,118 

36.9 

28’718 

36.3 

50+  mph 

2,884 

11.1 

2,474 

9.7 

2,521 

9.2 

7,879 

10.0 

Missing 

1,314 

- 

1,083 

- 

1,007 

- 

3,404 

Adjusted 

1-29  mph 

10,802 

42.6 

10,920 

43.2 

11,938 

44.0 

33,660 

43  3 

Vehicle  Speed 

30-49  mph 

11,098 

43.7 

11,443 

45.3 

12,305 

45.3 

34,846 

44!8 

50+  mph 

3,474 

13.7 

2,891 

11.4 

2,882 

10.6 

9,248 

11.9 

Missing 

1,971 

- 

1,453 

- 

1,285 

- 

4,709 

Driver  Age 

15-25 

11,606 

42.8 

11,228 

42.3 

1 1 ,800 

41.7 

34,634 

42.3 

26-55 

11,846 

43.7 

11,466 

43.2 

12,294 

43.4 

35,606 

43.4 

56+ 

3,671 

13.5 

3,826 

14.4 

4,211 

14.9 

11,708 

14.3 

Missing 

222 

- 

187 

- 

106 

- 

515 

Driver  Sex 

Male 

17,464 

64.0 

16,883 

63.4 

17,643 

62.1 

51 ,990 

63.2 

Female 

9,808 

36.0 

9,752 

36.6 

10,751 

37.9 

30,311 

36.8 

Missing 

73 

- 

72 

- 

17 

- 

162 

Alcohol 

No 

24,838 

93.5 

23,926 

92.4 

25,601 

93.1 

74,365 

93.0 

Invol vement 

Drnkng-Impaired 

812 

3.1 

1,046 

4.0 

1,042 

3.8 

2,900 

3.6 

Drnkng-Imp  Unk 

910 

3.4 

915 

3.5 

865 

3.1 

2,690 

3.4 

Missing 

785 

- 

820 

- 

903 

- 

2,508 

- 

Restraint 

No  Belt 

21 ,053 

85.6 

21 ,729 

85.5 

23,505 

87.0 

66,287 

86.1 

Usage 

Lap  Belt 

3,331 

13.5 

3,044 

12.0 

2,853 

10.6 

9,228 

12.0 

Lap  S Shoulder 

121 

0.5 

506 

2.0 

623 

2.3 

1 ,250 

1.6 

Shoulder  Only 

104 

0.4 

129 

0.5 

26 

0.1 

259 

0.3 

Missing 

2,736 

- 

1,299 

- 

1,404 

- 

5,439 

- 

Number  of 

One 

16,964 

63.4 

16,526 

61.9 

17,318 

61.0 

50,808 

62.1 

Occupants 

Two  or  More 

9,804 

36.6 

10,175 

38.1 

11 ,087 

39.0 

31,066 

37.9 

Missing 

577 

- 

6 

- 

6 

- 

589 

1 

Person  Behind 

Yes 

2,065 

7.6 

2,043 

7.6 

2,377 

8.4 

6,485 

7.9 

Driver 

No 

25,280 

92.4 

24,664 

92.4 

26,034 

91.6 

75,978 

92.1 

Vehicle 

LT  3,000  lbs 

5,601 

20.6 

5,182 

19.5 

5,420 

19.2 

16,203 

19.8 

Weight 

3,000-3,599  lbs 

11,544 

42.4 

10,351 

39.0 

10,473 

37.1 

32,368 

39.5 

GT  3,600  lbs 

10,065 

37.0 

11,006 

41.5 

12,343 

43.7 

33,414 

40.8 

Missing 

135 

- 

168 

- 

175 

- 

478 

- 

Number  of 

One 

198 

0.7 

208 

0.8 

227 

0.8 

633 

0.8 

Vehicles 

Two 

27,147 

99.3 

26,499 

99.2 

28,184 

99.2 

81 ,830 

99.2 

Manufacturer 

GM 

14,335 

52.4 

14,311 

53.6 

15,148 

53.3 

43,794 

53.1 

Ford 

8,654 

31.6 

8,160 

30.6 

8,795 

31.0 

25,609 

31.1 

Other 

4,356 

15.9 

4,236 

15.9 

4,468 

15.7 

13,060 

15.8 

Model  Year 

Early  Pre-Stnd 

4,689 

17.1 

3,584 

13.4 

3,130 

11.0 

11,403 

13.8 

Category 

Late  Pre-Stnd 

4,247 

15.5 

3,747 

14.0 

3,578 

12.6 

11,572 

14.0  1 

Early  Post-Stnd 

16,102 

58.9 

14,727 

55.1 

14,999 

52.8 

45,828 

55.6  1 

Late  Post-Stnd 

2,307 

8.4 

4,646 

17.4 

6,704 

23.6 

13,660 

16.6 

Total  Number  of 

Cases 

27,345 

26,707 

28,411 

82,463 
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TABLE  3-17 


% 


INJURY  RATES  FOR  NORTH  CAROLINA  1973 


Injury  Rate  (Percent) 

Number  of  Drivers 

Variable 

Category 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Vehicle  Weight 

LT  3,000  lbs 

18.3 

17.3 

19.3 

18.7 

1 ,543 

2,736 

739 

583 

N = 27,210 

3,000-3,599  lbs 

17.0 

14.5 

15.4 

14.3 

2,476 

5,031 

2,034 

2,003 

3,600+  lbs 

12.8 

12.7 

15.4 

12.0 

695 

3,021 

1,388 

4,961 

Manufacturer 

GM 

16.9 

13.8 

15.5 

12.3 

1,943 

5,682 

2,168 

4,542 

N = 27,345 

Ford 

17.0 

15.9 

16.7 

13.3 

2,326 

3,165 

1,458 

1,705 

Other 

16.0 

15.4 

17.1 

15.8 

462 

1,944 

579 

1,371 

Adjusted 

1-29  MPH 

8.1 

7.3 

9.0 

7.2 

1,770 

4,274 

1,661 

3,097 

Vehicle  Speed 

30-49  MPH 

21.3 

17.7 

19.1 

16.4 

2,000 

4,317 

1,757 

3,024 

N = 25,373 

50+  MPH 

25.9 

27.9 

31.4 

23.4 

603 

1 ,424 

481 

966 

Driver  Age 

15-25 

15.8 

14.5 

14.5 

11.8 

2,629 

5,837 

1,455 

1,685 

N = 27,123 

26-55 

18.3 

15.3 

17.7 

13.6 

1,712 

4,239 

1 ,731 

4,164 

56+ 

17.7 

13.5 

16.1 

13.7 

351 

615 

983 

1,722 

Estimated 

1-29  MPH 

9.6 

8.5 

11.1 

8.1 

2,275 

5,215 

2,269 

4,075 

Vehicle  Speed 

30-49  MPH 

22.2 

18.2 

20.9 

13.1 

1,731 

3,788 

1,400 

2,394 

N=  26,031 

50+  MPH 

28.5 

29.9 

32.5 

25.2 

513 

1,262 

323 

786 

City  Size 

LT  50,000 

17.1 

15.9 

16.9 

13.9 

3,500 

7,473 

3,126 

5,452 

N = 27,345 

50,000+ 

16.3 

13.0 

13.9 

11.6 

1 ,231 

3,318 

1,079 

2,166 

Road  Classifi- 

State  or  Inter- 

19.3 

17.9 

19.1 

16.3 

1,335 

3,350 

1,173 

2,331 

cation 

state  Highway 

N = 27,219 

Rural  Road 
City  Street 

18.0 

15.1 

14.4 

12.9 

i 

17.7 

14.0 

14.0 

11.2 

942 

2,435 

1,713 

5,682 

673 

2,333 

1,041 

4,212 

Accident  tyoe 

Coll.wFixed  Obj 

21.1 

21.3 

20.1 

16.6 

350 

558 

259 

391 

N = 27,345 

Coll.wMotor  Veh 

16.5 

14.4 

15.9 

13.0 

4,381 

10,233 

3,946 

7,227 

Restraint  Usage 

Yes 

13.9 

12.5 

12.4 

12.2 

267 

1,604 

291 

1,394 

N = 24,609 

No 

17.7 

15.8 

17.1 

14.3 

3,984 

8,152 

3,489 

5,428 

Light 

Dayl ight 

15.5 

13.0 

15.2 

12.1 

3,443 

7,948 

3,207 

5,984 

Condition 

Reduced  Light 

20.6 

19.6 

19.3 

17.0 

1,284 

2,832 

995 

1,620 

N = 27,313 

1 

i. 
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TABLE  3-17 

INJURY  RATES  FOR  NORTH  CAROLINA  1973  (Continued) 


Variable 

Category 

Injury  Rate  (Percent) 

Number  of  Drivers 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Road  Surface 
Condition 

N = 27,305 

Dry 

Other 

16.9 

16.7 

. 

15.1 

13.4 

16.4 

15.0 

13.6 

11.7 

3,669 
1 ,056 

8,309 

2,467 

3,310 

891 

5,976 

1,627 

Investigating 

Agency 

N = 27,186 

City  Police  i 15.2 

Highway  Patrol  18.9 

13.1 

17.2 

14.4 

18.8 

11.4 

16.0 

2,677 

2,037 

6,376 

4,339 

2,549 

1,635 

4,665 

2,908 

Weather 
N = 27,190 

Clear-Cloudy  16.8 

Other  17.7 

14.8 

14.8 

15.9 

17.8 

13.1 

13.5 

3,985 

713 

8,946 

1,796 

3,556 

619 

6,433 

1,142 

Person  Behind 
Driver 

N = 27,345 

No 

Yes 

16.6 

19.7 

14.6 

16.4 

15.8 

20.4 

13.1 

13.6 

4,356 

375 

9,991 

800 

3,896 

309 

7,037 

581 

Driver  Sex 
N = 27,272 

Male 

Female 

15.6 

22.1 

12.8 

18.2 

13.0 

21.6 

10.9 

16.8 

3,282 

1,436 

6,892 

3,869 

2,651 
1 ,540 

4,639 

2,963 

Number  of  ! One 

Vehicles  ! Two 

N = 27,345 

37.8 

16.6 

34.9  i 33.3 

14.6  ! 16.0 

1 

i 

34.9 

13.0 

45 

4,686 

86 

10,705 

24 

4,181 

43 

7,575 

Alcohol  1 No 

Involvement  i Yes 

1 

N = 26,560  1 

15.4 

27.3 

13.8 

24.7 

15.2 

22.9 

12.7 

19.1 

4,158 

388 

9,849 

648 

3,758 

336 

7,073 

350 

Number  of 
Occupants 

N = 26,768 

One 

Two  or  More 

15.9 

18.6 

14.0 

16.2 

15.2 

18.0 

12.6 

14.5 

2,800 

1,824 

6,678 

3,884 

2,618 

1,493 

4,868 

2,603 
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TABLE  3-18 

INJURY  RATES  FOR  NORTH  CAROLINA  1974 


Injury  Rate  (Percent) 

Number  of  Drivers 

Variable 

Category 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Vehicle  Weight 

LT  3,000  lbs 

17.6 

19.7 

21.4 

18.3 

1,224 

2,744 

641 

573 

N = 26,539 

3,000-3,599  lbs 
3,600+  lbs 

16.8 

16.9 

15.1 

13.2 

17.3 

13.9 

14.3 

12.0 

1,886 

592 

4,768 

3,724 

1,754 

1,176 

1 ,943 
5,514 

Manufacturer 

GM 

16.2 

14.4 

17.3 

12.4 

1 ,492 

6,105 

1,968 

4,746 

N = 26,707 

Ford 

17.4 

16.4 

17.1 

13.6 

1 ,871 

3,236 

1,138 

1,915 

Other 

18.5 

17.9 

15.4 

14.4 

363 

1 ,923 

499 

1,451 

Adjusted 

1-29  MPH 

8.3 

7.8 

9.4 

6.9 

1 ,423 

4,616 

1,508 

3,373 

Vehicle  Speed 

30-49  MPH 

19.9 

18.2 

20.8 

15.8 

1 ,692 

4,780 

1,511 

3,460 

N = 25,254 

50+  MPH 

31.2 

32.4 

33.0 

25.9 

398 

1,269 

373 

851 

Road  Classifi- 

State  or  Inter- 

19.0 

18.5 

20.4 

15.5 

968 

3,082 

936 

2,241 

cation 
N = 26,642 

state  Highway 
Rural  Road 

20.0 

17.0 

18.5 

15.8 

712 

1,749 

547 

1,107 

City  Street 

15.2 

13.8 

15.2 

11.2 

2,039 

6,413 

2,108 

4,740 

Driver  Age- 

15^25 

15.0 

15.1 

15.9 

12.1 

2,016 

5,988 

1,270 

1,954 

N = 26,520 

26+ 

19.5 

16.0 

17.6 

13.4 

1,686 

5,194 

2,309 

6,103 

Light 

Daylight 

15.9 

14.1 

14.9 

12.1 

2,703 

8,272 

2,709 

6,267 

Condition 

Reduced  Light 

20. T 

19.5 

23.5 

16.5 

1,011 

2,972 

892 

1,826 

N = 26,652 

Restraint  Usage 

Yes 

11.6 

14.3 

16.1 

10.4 

215 

1 ,821 

193 

1,450 

N = 25,408 

No 

17.6 

16.2 

17.3 

13.8 

3,331 

8,928 

3,216 

6,254 

Investigating 

City  Police 

14.9 

13.7 

15.2 

11.2 

2,229 

7,022 

2,294 

5,195 

Agency 

Highway  Patrol 

20.1 

18.5 

20.2 

16.2 

1,489 

4,194 

1,296 

2,890 

N = 26,609 

Estimated 

1-29  MPH 

10.3 

9.2 

11.1 

8.2 

1,855 

5,550 

2,007 

4,451 

Vehicle  Speed 

30-49  MPH 

21.1 

19.8 

22.3 

17.7 

1,367 

4,104 

1,160 

2,656 

N = 25,624 

50+  MPH 

31.7 

31.0 

38.2 

27.5 

347 

1,160 

280 

687 

Number  of 

One 

32.0 

35.1 

50.0 

27.1 

25 

111 

24 

48 

Vehicles 

Two 

16.9 

15.4 

16.8 

12.9 

3,701 

11,153 

3,581 

8,064 

N = 26,707 
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TABLE  3-18 

INJURY  RATES  FOR  NORTH  CAROLINA  1974  (Continued) 


Variable 

Category 

Injury  Rate  (Percent) 

Number  of  Drivers 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

City  Size 
N = 26,707 

LT  5,000 
5,000+ 

19.1 

15.2 

17.4 

14.1 

19.3 

15.1 

15.4 

11.3 

1 ,745 
1,981 

4,936 

6,328 

1,598 

2,007 

3,477 

4,635 

Person  Behind 
Driver 

N = 26,707 

No 

Yes 

16.7 

20.5 

15.4 

18.1 

16.9 

18.5 

12.8 

15.6 

3,428 

298 

10,442 

822 

3,291 

314 

7,503 

609 

Road  Surface 
Condition 

N - 26,653 

Dry 

Other 

17.0 

17.1 

15.6 

15.3 

17.3 

16.0 

13.0 

13.1 

2,913 

795 

8,763 

2,485 

2,832 

769 

6,351 

1,740 

Alcohol 

Involvement 

N = 25,887 

No 

Yes 

15.4 

26.4 

14.5 

26.2 

15.9 

25.6 

12.5 

19.3 

3,204 

390 

10,181 

770 

3,127 

344 

7,414 

457 

Driver  Sex 
N = 26,635 

Male 

Female 

14.8 

22.2 

13.2 

19.7 

15.1 

20.4 

11.2 

15.8 

2,604 

1,110 

7,085 

4,146 

2,337 
1 ,259 

4,857 

3,237 

Number  of 
Occupants 

N = 26,701 

One 

Two  or  More 

16.6 

17.7 

15.1 

16.3 

16.2 

18.4 

12.5 

14.0 

2,199 

1,525 

6,956 

4,307 

2,240 

1,365 

5,131 

2,978 

Accident  Type 
N = 26,707 

Coll .w  Fixed  Obj 
Col  1 .w  Motor  Veh 

21.6 

16.7 

20.4 

15.3 

22.9 

16.6 

19.3 

12.7 

232 

3,494 

565 

10,699 

236 

3,369 

399 

7,713 

Weather 
N = 26,552 

Clear-Cloudy 

Other 

17.2 

16.2 

15.4 

16.3 

17.4 

15.2 

13.1 

12.5 

3,072 

625 

9,361 
1 ,843 

3,022 

564 

6,753 

1,312 
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TABLE  3-19 

INJURY  RATES  FOR  NORTH  CAROLINA  1975 


Injury  Rate  (Percent) 

Number  of  Drivers 

Variable 

Category 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Vehicle  Weight 

LT  3,000  lbs 

18.2 

19.8 

18.8 

19.8 

1 ,200 

.. 

2,908 

634 

678 

N = 28,236 

3,000-3,599  lbs 

17.8 

14.3 

16.1 

15.7 

1,694 

4,907 

1,619 

2,253 

3,600+  lbs 

16.8 

14.3 

15.2 

13.5 

475 

4,539 

1,044 

6,285 

Driver  Sex 

Male 

15.1 

12.7 

14.6 

11.8 

2,369 

7,640 

2,070 

5,564 

N = 28,394 

Female 

24.2 

20.3 

19.5 

18.6 

1 ,010 

4,756 

1,253 

3,722 

Manufacturer 

GM 

17.7 

14.0 

16.0 

13.7 

1 ,274 

6,743 

1,670 

5,461 

N = 28,411 

Ford 

17.7 

18.1 

17.0 

16.7 

1 .726 

3,717 

1,136 

2,216 

Other 

18.3 

16.2 

16.7 

14.3 

382 

1 ,945 

520 

1,621 

Driver  Age 

15-25 

15.8 

15.1 

15.5 

13.5 

1,860 

6,403 

1 ,197 

2,340 

N = 28,305 

26-55 

20.6 

16.3 

17.3 

15.5 

1,200 

5,097 

1,293 

4,704 

56+ 

18.9 

15.5 

16.6 

13.5 

302 

864 

820 

2,225 

Estimated 

1-29  MPH 

10.3 

9.1 

10.4 

9.0 

1,668 

6,180 

1,859 

5,058 

Vehicle  Speed 

30-49  MPH 

22.4 

20.9 

23.4 

19.7 

1 ,266 

4,601 

1,139 

3,112 

N = 27,404 

50+  MPH 

39.8 

29.3 

29.3 

30.0 

334 

1 ,181 

213 

793 

Adjusted 

1-29  MPH 

8.8 

8.2 

9.0 

7.3 

1 ,347 

5,190 

1,400 

4,001 

Vehicle  Speed 

30-49  MPH 

20.6 

19.1 

20.5 

18.0 

1,517 

5,398 

1,448 

3,942 

N = 27,126 

50+  MPH 

38.8 

30.0 

31.1 

30.1 

384 

1 ,250 

305 

944 

City  Size 

LT  25,000 

18.4 

16.7 

16.4 

15.3 

2,167 

7,207 

2,074 

5,533 

N = 28,411 

25,000+ 

16.6 

14.1 

16.5 

13.4 

1,215 

5,198 

1,252 

3,765 

Road  Classifi- 

State  & Inter- 

21.1 

18.7 

20.3 

18.4 

904 

3,269 

824 

2,462 

cation 

state  Highway 

N = 28,337 

Rural  Road 
City  Street 

19.3 

15.7 

18.0 

13.6 

16.5 

14.8 

16.1 

12.5 

611 

1,855 

1 ,851 
7,250 

496 

2,001 

1,242 

5,572 

Number  of 

One 

16.5 

15.5 

16.7 

14.3 

1 ,980 

7,610 

1,949 

5,779 

Occupants 

Two  or  More 

19.6 

15.8 

16.1 

14.9 

1,401 

4,792 

1,376 

3,518 

N = 28,405 

Number  of 

One 

36.4 

38.3 

64.7 

35.5 

33 

115 

17 

62 

Vehicles 

Two 

17.6 

15.4 

16.2 

14.4 

3,349 

12,290 

3,309 

9,236 

N = 28,411 

TABLE  3-19 

INJURY  RATES  FOR  NORTH  CAROLINA  1975  (Continued) 


Variable 

Category 

Injury  Rate  (Percent) 

Number  of  Drivers 

2-Door 

4-Door 

2-Door 

4-Door 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Weather 
N = 28,252 

Clear-Cloudy 

Other 

18.2 

16.0 

15.3 

16.9 

16.1 

18.3 

14.2 

16.1 

2,766 

601 

10,120 

2,217 

2,751 

563 

7,619 

1,615 

Investigating 

Agency 

N = 28,324 

City  Police 
Highway  Patrol 

15.4 

21.5 

13.7 

19.1 

14.8 

19.4 

12.5 

18.4 

2,038 
1 ,332 

7,949 

4,424 

2,150 
1 ,167 

6,061 

3,203 

Accident  Type 
N = 28,411 

Coll .w  Fixed  Obj 
Col  1 .w  Motor  Veh 

20.5 

17.6 

21.7 

15.3 

24.2 

16.0 

17.2 

14.4 

200 

3,182 

572 

11,833 

194 

3,132 

408 

8,890 

Light 

Condition 

N = 28,335 

Daylight 
Reduced  Light 

16.2 

22.0 

14.5 

18.6 

15.2 

20.5 

13.7 

17.8 

2,463 

908 

9,144 

3,233 

2,535 

786 

7,347 

1,919 

Alcohol 

Involvement 

N = 27,508 

No 

Yes 

16.2 

30.4 

14.7 

23.6 

15.5 

24.3 

14.2 

19.1 

2,954 

306 

11,165 

830 

2,891 

305 

8,591 

466 

Restraint 

Usage 

N = 27,007 

Yes 

No 

11.5 

18.4 

14.4 

16.1 

12.9 

17.1 

13.1 

15.0 

165 

3,046 

1,735 

10,087 

147 

3,012 

1,455 

7,360 

Road  Surface 
Condition 

N = 28,322 

Dry 

Other 

17.9 

17.4 

15.5 

16.1 

16.0 

18.0 

14.2 

16.8 

2,611 

759 

9,470 

2,900 

2,594 

722 

7,173 

2,093 

Person  Behind 
Driver 

N = 28,411 

No 

Yes 

17.6 

19.5 

15.7 

14.5 

16.2 

19.1 

14.5 

14.4 

3,090 

292 

11,427 

978 

3,006 

320 

8,511 

787 
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The  information  used  in  the  variable  selection  to  determine  those  variables 
selected  for  modeling  of  the  North  Carolina  1973-1975  data  is  given  in  Tables 
3-20,  3-21  and  3-22.  Ordering  the  variables  according  to  the  harmonic  mean  of 
the  seven  interaction  terms  resulted  in  the  selection  of  variables  for  each 
year  as  follows: 


1973 

1974  1975 

Vehicle  Weight 
Manufacturer 

Vehicle  Weight  Vehicle  Weight 

Manufacturer  Driver  Sex 

Estimated  Vehicle  Speed  Manufacturer 

The  completely  cross-classified  tables  of  the  North  Carolina  driver-only 
1973-1975  data  samples  prior  to  modeling  are  given  in  Appendix  A. 
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TABLE  3-20 


INTERACTION  TERMS  EVALUATED  IN  VARIABLE  SELECTION  PROCEDURE 

NORTH  CAROLINA  1973 


Variable 

Interaction  Terms  from 
Saturated  Model  Containing 
Prepost,  Style  and  Variable 

Interaction  Terms  from  Saturated 
Model  Containing  Injury, 
Prepost,  Style  and  Variable 

Harmonic 
Mean  of 
the 

Interaction 

Terms 

Var  X 
Style 

Var  X 
Prepost 

Var  X 
Prepost 
X Style 

Var  X 
Injury 

Var  X 
Injury  x 
Prepost 

Var  X 
Injury 
X Style 

Var  X 
Injury 
X Style 
X Prepost 

LR 

LR 

LR  x2 

LR  x^ 

LR  x^ 

LR 

LR  x2 

Vehicle  Weight 

3217.64* 

1428.69* 

79.29* 

56.59* 

1.53 

2.30 

4.29 

5.175 

Manufacturer 

290.66* 

778.38* 

26.53* 

13.03* 

3.19 

3.73 

1.16 

4,480 

Estimated  Vehicle  Speed 

88.25* 

20.85* 

6.97* 

926.30* 

1.62 

1.51 

6.40* 

4.270 

Driver  Age 

2933.48* 

154.76* 

126.03* 

11.16* 

1.95 

1.79 

1.22 

3.508 

Adjusted  Vehicle  Speed 

6.66* 

14.57* 

1.33 

943.14* 

1.03 

2.69 

8.40* 

2.877 

City  Size 

9.14* 

44.00* 

2.46 

20.85* 

0.75 

0.51 

1.28 

1.502 

Road  Classification 

44.68* 

55.33* 

1.67 

100.58* 

2.04 

1.29 

0.24 

1.152 

Accident  Type 

2.40 

30.86* 

3.01 

28.27* 

0.65 

0.80 

0.37 

1.110 

Restraint  Usage 

48.80* 

622.91* 

0.25 

22.80* 

0.54 

0.32 

0.43 

0.616 

Light  Condition 

72.48* 

7.88* 

2.25 

118.05* 

2.61 

1.23 

0.05 

0.322  1 

Road  Surface  Condition 

7.35* 

0.51 

0.11 

8.26* 

1.32 

0.33 

0.11 

0.290 

Investigating  Agency 

21.34* 

8.01* 

2.46 

90.82* 

0.88 

0.93 

0.03 

0.194  1 

Weather 

7.43* 

4.16* 

1.73 

0.79 

0.70 

0.24 

0.03 

0.171 

Person  Behind  Driver 

0.02 

0.21 

1.32 

6.28* 

1.57 

0.04 

0.57 

0.085 

Driver  Sex 

49.09* 

42.53* 

8.00* 

197.90* 

1.92 

1.90 

0.01 

0.070  j 

Number  of  Vehicles 

7.56* 

0.62 

0.29 

50.23* 

0.18 

0.01 

0.15 

0.060  1 

Alcohol  Involvement 

12.71* 

76.34* 

5.48* 

103.84* 

0.01 

3.27 

0.01 

0.035 

Number  of  Occupants 

15.35* 

11.46* 

0.81 

24.94* 

0.18 

0.01 

0.01 

0.034 

*p  <0.05 

Note:  The  degrees  of  freedom  for  all  interaction  terms  for  all  variables  are  one  except  for: 

vehicle  weight,  manufacturer,  estimated  vehicle  speed,  driver  age,  adjusted  vehicle  speed 
and  road  classification.  For  these  variables,  the  degrees  of  freedom  are  two  for  all 
interaction  terms. 

Variables  above  the  bold  line  were  selected. 
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TABLE  3-21 

INTERACTION  TERMS  EVALUATED  IN  VARIABLE  SELECTION  PROCEDURE 

NORTH  CAROLINA  1974 


Variable 

Interaction  Terms  from 
Saturated  Model  Containing 
Prepost,  Style  and  Variable 

Interaction  Terms  from  Saturated 
Model  Containing  Injury, 
Prepost,  Style  and  Variable 

Harmonic 
Mean  of 
the 

Interaction 

Terms 

Var  X 
Style 

Var  X 
Prepost 

Var  X 
Prepost 
X Style 

Var  X 
Injury 

Var  X 
Injury  x 
Prepost 

Var  X 
Injury 
X Style  . 

Var  X 
Injury 
X Style 
X Prepost 

LR  x" 

LR 

LR 

LR  x^ 

LR  x^ 

LR  x^ 

LR 

Vehicle  Weight 

2897.22* 

165.92* 

72.51* 

78.63* 

5.66 

2.75 

3.89 

8.487 

Manufacturer 

252.41* 

586.49* 

77.65* 

15.23* 

3.65 

2.13 

0.83 

3.445 

Adjusted  Vehicle  Speed 

6.99* 

4.79 

7.47* 

1034.68* 

0.71 

1.96 

0.65 

1.775 

Road  Classification 

31.07* 

28.78* 

3.42 

92.43* 

0.38 

0.59 

1.64 

1.320 

Driver  Age 

1901.69* 

77.36* 

75.70* 

12.39* 

3.58 

0,22 

2.38 

1.308 

Light  Condition 

42.03* 

5.96* 

1 .68 

108.22* 

0.17 

0.94 

3.56 

0.873 

Restraint  Usage 

7.96* 

674.04* 

3.38 

18.01* 

0.16 

0.83 

3.25 

0.850 

Investigating  Agency 

14.70* 

5.57* 

2.86 

114.66* 

0.13 

0.33 

0.31 

0.481 

Estimated  Vehicle  Speed 

91.52* 

4.65 

0.27 

944.89* 

0.40 

0.11 

1.37 

0.431 

Number  of  Vehicles 

7.05* 

1.23 

2.27 

48.05* 

0.23 

0.10 

1.79 

0.429 

City  Size 

5.14* 

11.18* 

1.25 

70.52* 

0.03 

1.45 

0.39 

0.186 

Person  Behind  Driver 

1.14 

6.46* 

0.38 

10.65* 

0.05 

0.05 

0.40 

0.152 

Road  Surface  Condition 

0.74 

0.59 

0.21 

0.22 

0.10 

0.02 

0.49 

0.095 

Alcohol  Involvement 

12.00* 

107.94* 

1.09 

125.15* 

0.01 

2.18 

0.42 

0.068 

Driver  Sex 

37.54* 

84.63* 

3.19 

162.61* 

0.01 

1.77 

0.11 

0.064 

Number  of  Occupants 

10.61* 

8.67* 

1.32 

9.94* 

0.01 

0.65 

0.06 

0.059 

Accident  Type 

0.01 

19.97* 

0.40 

30.97* 

0.19 

0.85 

0.05 

0.055 

Weather 

0.99 

0.01 

0.97 

0.14 

1.50 

1.38 

0.03 

0,049 

p <0.05 


Note:  The  degrees  of  freedom  for  all  interaction  terms  for  all  variables  are  one  except  for: 

vehicle  weighti  manufacturer,  adjusted  vehicle  speed,  road  classification  and  estimated 
vehicle  speed.  For  these  variables,  the  degrees  of  freedom  are  two  for  all 
interaction  terms. 

Variables  above  the  bold  line  were  selected. 
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TABLE  3-22 

INTERACTION  TERMS  EVALUATED  IN  VARIABLE  SELECTION  PROCEDURE 

NORTH  CAROLINA  1975 


Interaction  Terms  from 
Saturated  Model  Containing 
Prepost,  Style  and  Variable 

Interaction  Terms  from  Saturated 
Model  Containing  Injury, 
Prepost,  Style  and  Variable 

1 

Variable 

Var  X 
Style 

Var  X 
Prepost 

Var  X 
Prepost 
X Style 

Var  X 
Injury 

Var  X 
Injury  x 
Prepost 

Var  X 
Injury 
X Style 

Var  X 
Injury 
X Style 
X Prepost 

Harmonic  | 
Mean  of 
the 

Interaction 

Terms 

LR 

LR  x2 

LR  x^ 

LR  x2 

LR  x^ 

LR  x2 

LR  x^ 

Vehicle  Weight 

2703.51* 

2045.25* 

19.53* 

59.41* 

9.52* 

3.12 

1.89 

6.839 

Driver  Sex 

30.96* 

68.30* 

21.92* 

252.47* 

0.92 

1.40 

1.40 

2.885 

Manufacturer 

256.11* 

591.66* 

42.52* 

32.09* 

8.73* 

0.88 

0.83 

2.783 

Driver  Age 

2495.82* 

156.41* 

55.57* 

18.32* 

2.84 

0.42 

2.48 

2.177 

Estimated  Vehicle  Speed 

78.69* 

4.72 

11.79* 

1080.69* 

2.47 

0.38 

4.60 

1.965 

Adjusted  Vehicle  Speed 

7.12* 

4.70 

6.52* 

1156.18* 

1.27 

0.24 

4.58 

1.233 

City  Size 

1.27 

42.89* 

5.22* 

20.40* 

2.08 

1.04 

0.23 

1.024 

Road  Classification 

25.24* 

22.65* 

6.78* 

125.68* 

1 .45 

1.44 

0.16 

0.890 

Number  of  Occupants 

1.14 

21.26* 

0.31 

1.97 

0.61 

0.43 

3.22 

0.784 

Number  of  Vehicles 

8.61* 

0.14 

0.91 

73.69* 

0.41 

0.76 

3.50 

0.564 

Weather 

1.56 

0.32 

0.13 

5.18* 

2.06 

1.38 

1.99 

0.524 

Investigating  Agency 

11.42* 

11.21* 

5.28* 

147.78* 

0.50 

0.08 

0.80 

0.435 

Accident  Type 

0.54 

19.98* 

0.09 

23.48* 

0.03 

0.11 

3.28 

0.126 

Light  Condition 

91.84* 

9.43* 

3.95* 

75.40* 

0.69 

0.03 

0.02 

0.083 

Alcohol  Involvement 

18.29* 

82.52* 

10.33* 

92.08* 

3.17 

4.03* 

0.01 

0.070 

Restraint  Usage 

9.74* 

581.03* 

3.96* 

11.51* 

2.75 

0.01 

0.43 

0.068 

Road  Surface  Condition 

2.71 

2.20 

0.01 

3.81 

0.23 

2.21 

0.21 

0.064 

Person  Behind  Driver 

4.17* 

5.82*  1 0.19 

0.01 

2.77 

0.41 

0.01 

0.034 

* 

p <0.05 


Note:  The  degrees  of  freedom  for  all  interaction  terms  for  all  variables  are  one  except  for: 

vehicle  weighti  manufacturer,  driver  age,  estimated  vehicle  speed,  adjusted  vehicle  speed 
and  road  classification.  For  these  variables,  the  degrees  of  freedom  are  two  for  all 
interaction  terms. 

Variables  above  the  bold  line  were  selected. 
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3.1.3  Analysis  of  Mass  Accident  Data 

Following  completion  of  the  variable  selection  procedure,  the  analytical 
steps  that  remain  are  modeling,  adjustment,  computation  of  effectiveness  and 
estimation  of  error.  Each  of  these  steps  and  the  results  are  described  in 
this  subsection. 

Modeling 

The  basic  purpose  of  modeling  is  to  attempt  to  control  for  and  take  into 
account  confounding  effects  through  smoothing  the  data  and  removing  random 
variability.  Separate  log  linear  models  were  fit  for  each  of  the  three  injury 
dichotomies  (KA/BCO,  KAB/CO  and  KABC/O)  for  each  state  and  year  of  mass  accident 
data  analyzed.  Each  model  was  fit  to  a table  consisting  of  an  injury  dichotomy 
(Injury) , model  year  related  to  Standard  implementation  (Prepost)  and  passenger 
car  body  style  (Style)  as  well  as  those  selected  variables  (usually  3 in  number) 
discussed  in  Section  3.1.2. 

A series  of  tables  is  presented  that  documents  and  summarizes  the  modeling 
process  and  the  results  obtained.  Complete  modeling  information  for  Texas,  New 
York  and  North  Carolina  is  given  in  Appendix  B.  Models  were  fitted  separately 
for  the  three  years  of  Texas  data,  the  single  year  of  New  York  data  and  the 
three  years  of  North  Carolina  data  for  each  injury  dichotomy  (i.e.,  KA/BCO, 

KAB/CO  and  KABC/O).  Specifically,  the  likelihood  ratio  (LR)  chi-square  values 
in  Appendix  B tables  are  derived  from  tests  of  marginal  association  of  each 
effect  (variable  interaction  term)  in  which  the  table  is  summed  over  all  un- 
specified margins,  after  which  the  effect  is  tested  to  be  zero.  Chi-square  values 
marked  with  an  asterisk  in  the  Appendix  represent  the  actual  effects  specified  in 
a given  model.  All  other  chi-square  values  denote  specific  effects  included  due 
to  the  hierarchical  nature  of  the  log-linear  models. 

The  strategy  used  to  fit  models  can  be  summarized  as  follows: 

1.  As  many  significant  effects  (in  terms  of  their  marginal  asso- 

ciation) as  required  are  first  specified  in  an  attempt  to 
derive  a model  with  an  optimal  fit.  Optimal  fit  refers  to 
the  situation  in  which  the  magnitude  of  the  model’s  LR  chi- 
square  is  roughly  similar  to  its  number  of  degrees  of  freedom. 

2.  Effects  were  either  deleted  or  added  to  the  model  in  a stepwise 

fashion  until  the  deletion  of  any  one  effect  would  result  in  a 
significant  worsening  of  the  fit,  whereas  the  addition  of  any 
single  effect  would  not  significantly  improve  the  model's  fit. 

This  approach  represents  a compromise  between  the  two  considerations  of 
parsimony  and  goodness-of-f it . 
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For  the  convenience  of  the  reader,  the  complete  model  fitting  information 
given  in  Appendix  B is  summarized  in  this  section  in  Tables  3-23  through  3-32. 

In  these  tables,  only  the  marginal  associations  of  directly  specified  model 
effects  (those  values  with  an  asterisk  in  Appendix  B)  are  included.  Tables 
3-23,  3-24  and  3-25  contain  the  results  for  each  year  of  Texas  data  for  the 
injury  dichotomies  KA/BCO,  KAB/CO  and  KABC/0,  respectively.  Only  those  effects 
that  are  directly  specified  in  at  least  one  year  are  included  in  the  table.  A 
dash  in  the  table  indicates  that  the  particular  effect  was  not  directly  speci- 
fied in  the  model  for  that  year.  The  marginal  association  of  directly  specified 
model  effects  for  all  three  injury  dichotomies  for  the  single  year  of  New  York 
data  is  given  in  Table  3-26.  Finally,  the  results  for  North  Carolina  are  given 
in  Tables  3-27,  3-28  and  3-29  in  a format  analogous  to  the  Texas  model  results. 

In  each  of  the  above  analyses,  a model  was  fit  to  the  entire  drivers-only 
data  set  for  a given  state  and  year.  Additionally,  a separate  data  set  was  created 
for  each  year  of  Texas  data  in  which  only  drivers  in  vehicles  of  model  years  from 
1965  through  1971  were  included.  About  two-thirds  of  the  passenger  cars  are  within 
this  model  year  range.  The  reduced  sample  has  the  advantage  of  (1)  including  only 
those  vehicles  having  model  years  reasonably  close  to  the  Standard  implementation 
date,  (2)  eliminating  very  old  cars,  and  (3)  reducing  the  extent  of  confounding 
effects  such  as  the  market  shift  from  4-door  to  2-door  cars  which  took  place  over  an 
extended  period  of  years.  Tables  3-30,  3-31  and  3-32  contain  the  directly  specified 
model  effects  for  each  year  of  Texas  1965-1971  model  year  derived  data  for 
the  injury  dichotomies  KA/BCO,  KAB/CO  and  KABC/0.  The  corresponding  full  models 
are  given  in  Appendix  B. 
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TABLE  3-23 


SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KA  vs  BCO  TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas 

1973 

Texas 

1974 

LR  x' 

df 

Prob. 

LR  x' 

df 

Prob . 

LR  x' 

df 

Prob. 

Injury  x Prepost  x Style 

- 

- 

- 

0.81 

1 

0.369 

0.21 

1 

0.647 

Injury  x Prepost  x City  Size 

_ 

- 

- 

26.62 

2 

0.000 

- 

- 

- 

Injury  x Driver  Age  x City  Size 

16.67 

4 

0.002 

- 

- 

- 

- 

- 

- 

Injury  x City  Size  x Road  Type 

- 

- 

- 

148.76 

4 

0.000 

- 

- 

- 

Injury  x City  Size  x Accident  Type 

■ 

- 

- 

- 

- 

- 

205.77 

4 

0.000 

Injury  x City  Size  x TAD 

- 

- 

- 

- 

- 

- 

104.71 

4 

0.000 

Injury  x Road  Type  x Driver  Age 

- 

- 

- 

21.35 

4 

0.000 

- 

- 

- 

Prepost  X Style  x Driver  Age 

- 

- 

- 

743.34 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

- 

- 

- 

16.05 

2 

0.000 

5.32 

2 

0.070 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

27.54 

4 

0.000 

- 

- 

- 

Prepost  X City  Size  x Driver  Age 

- 

- 

- 

3.44 

4 

0.487 

- 

- 

- 

Prepost  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

59.92 

4 

0.000 

Prepost  X City  Size  x TAD 

- 

- 

- 

- 

- 

- 

38.10 

4 

0.000 

Prepost  X Road  Type  x Driver  Age 

- 

- 

- 

15.17 

4 

0.004 

- 

- 

- 

Style  X Driver  Age  x City  Size 

61.38 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

16.86 

4 

0.002 

Accident  Type x Driver  Age  x City  Size 

17.23 

8 

0.025 

- 

- 

- 

- 

- 

- 

City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

510.98 

8 

0.000 

Injury  x Style  x City  Size  x Driver  Age 

- 

- 

- 

12.33 

4 

0.015 

- 

- 

- 

Prepost  X Style  x Accident  Type  x Driver  Age 

11.07 

4 

0.026 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

10.60 

4 

0.032 

Style  x City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

18.15 

8 

0.020 

- 

- 

- 

Injury  x Prepost  x Style  x Accident  Type 
X City  Size 

11.59 

t 

0.021 

- 

- 

- 

- 

- 

- 

SUMMARY  OF  MODEL 

112.13 

"8 

0.152 

115.24 

106 

0.2537 

141 .42 

122 

00.1103 

3-38 


TABLE  3-24 

SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KAB  vs  CO  TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x' 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x' 

df 

Prob. 

Injury  x Prepost  x Style 

0.68 

1 

0.408 

- 

- 

- 

14.58 

1 

0.000 

Injury  x Prepost  x Accident  Type 

- 

- 

- 

- 

- 

- 

26.12 

2 

0.000 

Injury  x Prepost  x Driver  Age 

13.50 

2 

0.001 

- 

- 

- 

- 

- 

- 

Injury  x Style  x City  Size 

- 

- 

- 

- 

- 

- 

1.10 

2 

0.578 

Injury  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

242.48 

4 

0.000 

Injury  x City  Size  x Road  Type 

- 

- 

- 

178.00 

4 

0.000 

- 

- 

- 

Injury  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

353.53 

4 

0.000 

Injury  x City  Size  x TAD 

- 

- 

- 

- 

- 

54.50 

4 

0.000 

Injury  x Road  Type  x Driver  Age 

- 

- 

- 

26.35 

4 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

12.39 

2 

0.002 

16.07 

2 

0.000 

5.32 

2 

0.070 

Prepost  X City  Size  x.Road  Type 

- 

- 

- 

27.52 

4 

0.000 

- 

- 

- 

Prepost  X Road  Type  x Driver  Age 

- 

- 

15.17 

4 

0.004 

- 

- 

- 

Style  X Driver  Age  x City  Size 

61.37 

4 

0.000 

- 

- 

- 

- 

- 

Style  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

16.86 

4 

0.002  fi 

City  Size  x Accident  Type  x TAD 

* 

- 

- 

- 

- 

- 

510.98 

8 

0.000  1 

Injury  x Prepost  x Accident  Type  x City  Size 

9.94 

4 

0.041 

- 

- 

- 

- 

- 

i 

Injury  x Prepost  x Style  x Driver  Age 

- 

- 

- 

14.32 

2 

0.001 

- 

- 

' i 

Injury  x Prepost  x City  Size  x Driver  Age 

- 

- 

- 

10.34 

4 

0.035 

- 

- 

. 

Injury  x Style  x Accident  Type  x City  Size 

17.38 

4 

0.002 

- 

- 

- 

- 

- 

- 

Inj.  X Acc.  Type  x Driver  Age  x City  Size 

23.20 

8 

0.003 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Accident  Type  x Driver  Age 

11.07 

4 

0.026 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

10.60 

4 

0.032 

Style  X City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

18.15 

8 

0.020 

- 

- 

- 

SUMMARY  OF  MODEL 

91.50 

96 

0.6108 

118.89 

104 

0.1508 

129.32 

116 

0.1794 

3-39 


TABLE  3-25 


SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KABC  vs  0 TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR 

df 

Prob. 

LRx" 

df 

Prob. 

LR  x' 

df 

Prob. 

Injury  x Prepost  x Style 

0.46 

1 

0.496 

0.26 

1 

0.608 

13.40 

1 

0.000 

Injury  x Prepost  x Driver  Age 

19.15 

2 

0.000 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Driver  Age 

- 

- 

743.34 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

12.39 

2 

0.002 

16.07 

2 

0.000 

5.32 

2 

0.070 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

27.52 

4 

0.000 

- 

- 

- 

Prepost  X Road  Type  x Driver  Age 

- 

- 

- 

15.17 

4 

0.004 

- 

- 

- 

Accident  Type  x Driver  Age  x City  Size 

17.25 

8 

0.028 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Accident  Type  x City  Size 

10.13 

4 

0.038 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x City  Size  x Driver  Age 

- 

- 

- 

11.68 

4 

0.020 

- 

- 

- 

Injury  x Style  x Accident  Type  x City  Size 

12.66 

4 

0.013 

- 

- 

- 

- 

- 

- 

Injury  x Style  x Driver  Age  x City  Size 

10.97 

4 

0.027 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Accident  Type  x Driver  Age 

11.05 

4 

0.026 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

10.60 

4 

0.032 

Injury  x Style  x City  Size  x Road  Type  x 
Driver  Age 

- 

- 

- 

17.13 

8 

0.029 

- 

- 

- 

Injury  x Prepost  x City  Size  x Accident 
Type  X TAD 

- 

- 

- 

- 

- 

- 

17.95 

8 

0.022 

SUMMARY  OF  MODEL 

93.47 

102 

0.7149 

82.05 

74 

0.2440 

95.46 

80 

0.1144 

3-40 


TABLE  3-26 


SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  THE  THREE  INJURY  DICHOTOMIES  NEW  YORK  1974  DRIVERS-ONLY  SAMPLE 


Effect 

KA  vs  BCO 

KAB  vs  CO 

KABC  vs  0 1 

LR  x" 

Prob. 

LR  x" 

Prob. 

LR  x^ 

Prob. 

Injury  x Rd  Cl 

123.51 

0.000 

- 

- 

- 

- 

Injury  x Age 

57.11 

0.000 

- 

- 

95.39 

0.000 

Injury  x Prepost  x Style 

6.64 

0.010 

9.99 

0.002 

5.92 

0.015 

Injury  x Prepost  x Rd  Cl 

- 

- 

- 

- 

9.68 

0.008 

Injury  x Prepost  x Mfg 

7.67 

0.022 

15.12 

0.001 

10.31 

0.006 

Injury  x Style  x Rd  Cl 

- 

- 

8.67 

0.013 

- 

- 

Injury  x Style  x Age 

- 

- 

10.40 

0.006 

- 

- 

Injury  x Rd  Cl  x Age 

- 

- 

- 

- 

9.61 

0.048 

Prepost  X Rd  Cl  x Age 

17.80 

0.001 

17.80 

0.001 

17.05 

0.002 

Style  X Rd  Cl  X Age 

23.69 

0.000 

23.69 

0.000 

23.49 

0.000 

Prepost  X Style  x Rd  Cl  x Mfg 

13.00 

0.011 

13.00 

0.011 

13.33 

0.010 

Prepost  X Style  x Age  x Mfg 

13.70 

0.008 

13.70 

0.008 

13.85 

0.008 

SUMMARY  OF  MODEL 

138.49 

0.3321 

133.98 

0.3409 

141 .47 

0.1637 

Note:  The  degrees  of  freedom  for  the  entire  model  are:  KA-132,  KAB-128,  KABC-126, 


TABLE  3-27 


SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KA  vs  BCO  NORTH  CAROLINA  DRIVERS-ONLY  SAMPLE 


Effect 

North  Carolina  1973 

North  Carolina  1974 

North  Carolina  1975 

LR 

df 

Prob. 

LR  x2 

df 

Prob. 

LR  x^ 

df 

Prob. 

Injury  x Weight 

- 

- 

- 

44.87 

— 

2 

0.000 

17.47 

2 

0.000 

Injury  x Sex 

- 

- 

- 

- 

- 

- 

4.00 

1 

0.046 

Mfg  X Est  Speed 

20.34 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Style 

5.79 

1 

0.016 

1 .93 

1 

0.165 

1.75 

1 

0.187 

Injury  x Weight  x Est  Speed 

9.99 

4 

0.041 

- 

- 

- 

- 

- 

Prepost  X Style  x Est  Speed 

6.00 

2 

0.050 

- 

- 

- 

- 

- 

Prepost  X Style  x Sex 

- 

- 

- 

- 

- 

- 

19.96 

1 

0.000 

Prepost  X Weight  x Sex 

- 

- 

- 

- 

- 

- 

6.25 

2 

0.044 

Prepost  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

31.07 

2 

0.000 

Prepost  x Style  x Weight  x Mfg 

75.99 

4 

0.000 

88.20 

4 

0.000 

78.61 

4 

0.000  1 

Style  X Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

20.74 

4 

0.000  I 

SUMMARY  OF  MODEL 

102.56 

152 

0.264 

34,49 

30 

0.262 

88.83 

77 

0.168 

TABLE  3-28 


SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KAB  vs  CO  NORTH  CAROLINA  DRIVERS-ONLY  SAMPLE 


Effect 

North  Carolina  1973 

North  Carolina  1974 

North  Carolina  1975 

LR  x2 

If 

Prob. 

LR 

df 

Prob. 

LR  x^ 

df 

Prob. 

Style  X Est  Speed 

88.65 

2 

0.000 

- 

- 

- 

- 

- 

- 

Mfg  X Est  Speed 

20.32 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Style 

0.47 

1 

0.494 

6.87 

1 

0.009 

2.32 

1 

0.127 

Injury  x Prepost  x Weight 

- 

- 

- 

- 

- 

- 

8.81 

2 

0.012 

Injury  x Weight  x Mfg 

- 

- 

- 

10.65 

4 

0.031 

- 

- 

- 

Prepost  X Style  x Sex 

- 

- 

- 

- 

- 

- 

19.96 

1 

0.000 

Prepost  X Sex  x Mfg 

- 

- 

- 

- 

- 

- 

31.06 

2 

0.000 

Injury  x Prepost  x Weight  x Est  Spd 

11.33 

4 

0.023 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Weight  x Mfg 

75.98 

4 

0.000 

88.20 

4 

0.000 

78.60 

4 

0.000 

Injury  x Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

12.34 

4 

0.015 

Style  X Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

20.74 

4 

0.000 

SUMMARY  OF  MODEL 

161.69 

142 

0.124 

29.60 

24 

0.198 

67.07 

63 

0.400 

TABLE  3-29 

SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KABC  vs  0 NORTH  CAROLINA  DRIVERS-ONLY  SAMPLE 


Effect 

North  Carolina  1973 

North  Carolina  1974 

North  Carolina  1975 

LR  x2 

df 

Prob. 

LR 

df 

Prob. 

LR  x^ 

df 

Prob. 

Injury  x Weight 

70.55 

2 

0.000 

109.44 

2 

0.000 

75.72 

2 

0.000 

Injury  x Est  Speed 

918.70 

2 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x Sex 

- 

- 

- 

- 

- 

- 

249.97 

1 

0.000 

Weight  x Est  Speed 

28.88 

4 

0.000 

- 

- 

- 

- 

- 

- 

Mfg  X Est  Speed 

20.32 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Style 

2.01 

1 

0.157 

6.97 

1 

0.008 

0.06 

1 

0.811 

Injury  x Prepost  x Mfg 

- 

- 

- 

- 

- 

- 

7.65 

2 

0.022 

Prepost  X Style  x Est  Speed 

6.00 

2 

0.050 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Sex 

- 

- 

- 

- 

- 

- 

19.96 

1 

0.000 

Prepost  X Sex  x Mfg 

- 

- 

- 

- 

- 

- 

31.06 

2 

0.000 

Prepost  X Style  x Weight  x Mfg 

75.98 

4 

0.000 

88.20 

4 

0.000 

78.60 

4 

0.000 

Style  X Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

20.74 

4 

0.000 

SUMMARY  OF  MODEL 

174.60 

156 

0.147 

29.51 

30 

0.491 

76.34 

75 

0.435 

3-42 


TABLE  3-30 


SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KA  vs  BCO  MODEL  YEARS  1965-1971 
TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x" 

df 

Prob. 

LRx" 

df 

Prob. 

LR  x' 

df 

Prob. 

Injury  x Driver  Age 

3.59 

2 

0.166 

- 

- 

- 

- 

- 

- 

Style  X TAD 

- 

- 

- 

106.61 

2 

o.noo 

Injury  x Prepost  x Style 

0.42 

1 

0.518 

0.06 

1 

0.804 

0.14 

1 

0.705 

Injury  X Prepost  x City  Size 

- 

- 

- 

17.93 

2 

0.000 

- 

- 

- 

Injury  x Style  x Accident  Type 

- 

- 

- 

- 

- 

- 

6.35 

2 

0.042 

Injury  x City  Size  x Road  Type 

- 

- 

- 

84.48 

4 

0.000 

- 

- 

- 

Injury  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

123.71 

4 

0.000 

Injury  x City  Size  x TAD 

- 

- 

- 

- 

- 

- 

69.86 

4 

0.000 

Prepost  X Style  x Driver  Age 

280.18 

2 

0.000 

132.49 

2 

0.000 

- 

- 

- 

Frepost  x Style  x City  Size 

7.23 

2 

0.267 

12.57 

2 

0.002 

6.90 

2 

0.032 

Prepost  X Accident  Type  x Driver  Age 

12.56 

4 

0.014 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x City  Size 

17.13 

4 

0.002 

- 

- 

- 

13.13 

4 

0.011 

i 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

13.10 

4 

0.011 

- 

- 

\ 

- i 

j 

Prepost  X City  Size  x TAD 

- 

- 

- 

- 

- 

- 

12.08 

4 

0.017 

Style  X Accident  Type  x Driver  Age 

20.51 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Driver  Age  x City  Size 

41 .69 

4 

0.000 

65.71 

4 

0.000 

- 

- 

- 

Style  X City  Size  x Road  Type 

- 

- 

- 

17.98 

4 

0.001 

- 

- 

- 

City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

41.74 

8 

0.000 

- 

- 

- 

City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

286.51 

8 

0.000 

Injury  x Style  x Accident  Type  x City  Size 

17.81 

4 

0.001 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

10.94 

4 

0.027 

SUMMARY  OF  MODEL 

147.04 

134 

0.2083 

148.72 

144 

0.3766 

132.00 

126 

0.3393 

3-43 


TABLE  3-31 


SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KAB  vs  CO  MODEL  YEARS  1965-1971 
TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas 

1973 

Texas  1974 

LR  x" 

df 

Prob. 

LRx" 

df 

Prob. 

LR  x" 

df 

Prob. 

Style  X TAD 

- 

- 

- 

- 

- 

- 

110.61 

2 

0.000 

Injury  x Prepost  x Style 

0.14 

1 

0.707 

0.68 

1 

0.409 

7.93 

1 

0.005 

Injury  x Prepost  x City  Size 

15.99 

2 

0.000 

19.80 

2 

0.000 

12.41 

2 

0.002 

Injury  x Prepost  x Driver  Age 

- 

- 

- 

11.98 

2 

0.002 

- 

- 

- 

Injury  x Style  x Accident  Type 

- 

- 

- 

- 

- 

- 

9.15 

2 

0.010 

Injury  x Style  x Driver  Age 

5.86 

2 

0.053 

9.77 

2 

0.008 

- 

- 

- 

Injury  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

154.15 

4 

0.000 

Injury  x Driver  Age  x City  Size 

28.43 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x City  Size  x Road  Type 

- 

- 

116.13 

2 

0.000 

- 

- 

- 

Injury  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

195.01 

4 

0.000 

Injury  X City  Size  x TAD 

- 

- 

- 

- 

- 

41.52 

4 

0.000 

Injury  x Road  Type  x Driver  Age 

- 

- 

19.58 

4 

0.001 

- 

- 

- 

Prepost  X Style  x Accident  Type 

29.14 

2 

0.000 

- 

- 

- 

8.55 

2 

0.014 

Prepost  X Style  x Driver  Age 

280.18 

2 

0.000 

132.49 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

7.23 

2 

0.027 

12.57 

2 

0.002 

6.92 

2 

0.031 

Prepost  X Accident  Type  x Driver  Age 

12.56 

4 

0.014 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

23.03 

4 

0.000 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

13.10 

4 

0.011 

- 

- 

- 

Prepost  X City  Size  x Accident  Type 

17.13 

4 

0.002 

- 

- 

- 

13.12  ■ 

4 

o.on 

Style  X Accident  Type  x Driver  Age 

20.51 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Driver  Age  x City  Size 

41.69 

4 

0.000 

65.71 

4 

0.000 

- 

- 

- 

Style  X City  Size  x Road  Type 

- 

- 

- 

17.98 

4 

0.001 

- 

- 

- 

City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

41.74 

8 

0.000 

- 

- 

- 

City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

286.51 

8 

0.000 

Injury  x Style  x Accident  Type  x City  Size 

12.78 

4 

0.012 

- 

- 

- 

- 

- 

- 

SUMMARY  OF  MODEL 

130.56 

126 

0.3722 

146.17 

134 

0.2228 

155.25 

136 

0.1237 

3-44 


TABLE  3-32 


SUMMARY  OF  MARGINAL  ASSOCIATION  OF  DIRECTLY  SPECIFIED  MODEL  EFFECTS 
FOR  INJURY  DICHOTOMY  KABC  vs  0 MODEL  YEARS  1965-1971 
TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x" 

df 

Prob. 

LRx" 

df 

Prob. 

LR  x" 

df 

Prob. 

Style  X TAO 

- 

- 

- 

- 

- 

- 

110.61 

2 

0.000 

Injury  x Prepost  x Style 

- 

- 

- 

3.09 

1 

0.079 

6.02 

1 

0.014 

Injury  x Prepost  x City  Size 

- 

- 

- 

13.06 

2 

0.002 

- 

- 

- 

Injury  x Style  x Accident  Type 

- 

- 

- 

- 

- 

- 

7.35 

2 

0.025 

Injury  x Style  x Driver  Age 

9.51 

2 

0.009 

- 

- 

- 

- 

- 

- 

Injury  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

149.11 

4 

0.000 

Injury  x Driver  Age  x City  Size 

23.88 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

150.86 

4 

0.000 

Injury  x City  Size  x TAO 

- 

- 

- 

- 

- 

- 

32.97 

4 

0.000 

Prepost  X Style  x Accident  Type 

- 

- 

- 

- 

- 

- 

8.55 

2 

0.014 

Prepost  X Style  x Driver  Age 

280.18 

2 

0.000 

132.49 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

- 

- 

- 

12.57 

2 

0.002 

6.90 

2 

0.032 

Prepost  X Accident  Type  x Driver  Age 

12.56 

4 

0.014 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

23.03 

4 

0.000 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

13.09 

4 

0.011 

- 

- 

- 

Prepost  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

13.12 

4 

0.011 

Style  X Accident  Type  x Driver  Age 

20.51 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Driver  Age  x City  Size 

41 .69 

4 

0.000 

- 

- 

- 

- 

- 

- 

City  Size  x Accident  Type  x TAO 

- 

- 

- 

- 

- 

- 

286.51 

3 

0.000 

Inj.x  Prepost  x Style  x Acc.Type  x City  Size 

10.81 

4 

0.029 

- 

- 

- 

- 

- 

- 

Inj.x  Style  x City  Size  x Rd.  Type  x Dr. Age 

- 

- 

- 

20.33 

8 

0.009 

- 

- 

- 

SUMMARY  OF  MODEL 

119.69 

108 

0.2079 

92.31 

88 

0.3422 

148.45 

138 

0.2566 
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Adjustment  of  Data 

Prior  to  computing  the  actual  effectiveness  values,  the  smoothed  data  were 
adjusted  so  as  to  allow  for  the  direct  comparison  of  injury  rates.  Such  adjust- 
ment is  necessary  in  order  to  insure  that  the  overall  effectiveness  estimate 
will  not  be  affected  by  a potentially  different  distribution  of  2-door  and  4-door 
vehicles  across  all  levels  of  the  relevant  pre-crash  factors  identified  through 
the  variable  selection  procedure  (described  in  Section  3.1.2).  The  data  were 
adjusted  so  that  the  following  constraints  were  satisfied  (notation  is  explained 
in  Figure  3-2) . 

Constraint  1.  The  Pre-Post  Standard  mix  of  2-door  cars  shall  be 

the  same  for  all  pre-crash  conditions: 


.11& 

.121 


n 


n 


.11. 

.12. 


Constraint  2. 


The  distribution  of  2-door  cars  over  all  pre-crash 
conditions  shall  remain  unchanged: 


,1.£ 


= n 


.1.1 


Constraint  3.  The  Pre-Post  Standard  mix  of  4-door  cars  shall  be 

the  same  for  all  pre-crash  conditions: 


.21£  ^ ^.21. 

.22£  ^^.22. 


Constraint  4, 


The  distribution  of  4-door  cars  over  all  pre-crash 
conditions  shall  remain  unchanged: 


.2.£ 


= n 


.2.£ 


Constraints  5-8.  For  each  Pre-Post/2-4  door  combination  within  each 

pre-crash  condition,  the  injury  risk  shall  not  be 
changed : 


^ ljk£  ^ ^ljk£ 
.jk£  "^.jk£ 
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Figure  3-2.  Summary  of  notation  used  in  description  of  adjustment  procedures. 


As  a first  step  in  the  adjustment  procedure,  the  above  constraints  were 
satisfied  by  computing  adjusted  values  (n')  of  the  cell  frequencies  for  the 
marginal  sub-table  representing  the  joint  classification  of  the  variables 
Pre-Post  and  Vehicle  Body  Style  (2-door/4-door)  within  each  level  (1)  of  the 
pre-crash  conditions,  as  follows: 


(n  ) (n  ) 

.11.  .1.1 


.11£ 


n 


.1. . 


^'.12£  ^.l.£  ’^'.llil 


n 


(n^2i.) 


.21Z 


n 


.2. . 


’^'.22£  ’^.2.£  ^’.21£ 


Next,  in  order  to  generate  a complete  table  of  adjusted  values  in  which 
the  variable  Injury  is  explicitly  represented,  the  adjusted  marginal  sub-totals 
computed  in  the  previous  step  are  decomposed  into  Injured/Uninjured  categories 
by  applying  the  original  injury  risk  to  the  appropriate  newly-adjusted  marginal 
total,  as  follows: 
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n 


lllii  n 


im  Cn'  i,,) 
lit 


211t 


^ Cn’^11^) 


n 


11£ 


n 


1211  (n’  ) 

^.2U  -2U 


221JI 


n 


22U  (n'_2ij) 


.211 


1121 


n 


• 12t 


n' 


212£ 


n 


212£ 


12£ 


122£ 


n 


n 


122t  (n'_22,) 


22*. 


n 


222£  n 


22^  (n’  22£^ 

.22£ 


After  the  cell  frequencies  were  adjusted  within  each  factor  level,  the  data  were 
aggregated  over  all  factor  levels,  resulting  in  a single  Injury  x Prepost  x Style 
table  for  each  year  of  each  state’s  data  base.  These  latter  tables  of  smoothed, 
adjusted  data  served  as  the  basis  for  all  subsequent  effectiveness  estimates. 

As  noted  previously,  proper  adjustment  of  the  data  is  necessary  in  order 
to  allow  for  the  direct  comparison  of  injury  rates.  By  following  the  procedure 
outlined  in  this  section,  such  comparisons  are  not  only  possible,  but  the  total 
number  of  drivers  does  not  change,  the  effectiveness  value  within  each  factor 
level  is  not  altered  (nor  is  the  corresponding  odds  ratio) , but  the  various 
injury  risks  remain  unchanged  across  all  levels  of  pre-crash  conditions.  Table 
3-33  contains  the  various  pre-crash  factors  for  each  state  and  data  year  which 
served  as  the  basis  for  the  adjustment  of  the  smoothed  cell  frequencies. 
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TABLE  3-33 

VARIABLES  I.ISEP  IN  ADJUSTMENT  PROCEDURE 


State 

Year 

Variables 

Texas 

1972 

Accident  Type 
Driver  Age 
City  Size 

1973 

City  Size 

Road  Classification 
Driver  Age 

1974 

City  Size 
Accident  Type 
TAD 

New  York 

1974 

Road  Classification 
Driver  Age 
Manufacturer 

North 
Carol i na 

1973 

Vehicle  Weight 
Manufacturer 
Estimated  Vehicle 
Speed 

1974 

Vehicle  V'eight 
Manufacturer 

1975 

Vehicle  Weight 
Driver  Sex 
Manufacturer 
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Effectiveness  and  Error  Estimation 


Given  the  stochastic  nature  of  the  phenomenon  under  study,  it  is  necessary 
to  estimate  the  possible  range  of  error  for  the  results  obtained.  Using  the 
notation  depicted  in  Figure  3-3,  the  effectiveness  of  seat  back  locks  in  re- 
ducing driver  injuries  can  be  expressed  as: 


where  p..,  =n..,/n  . Therefore,  the  problem  at  hand  is  one  of  deriving  con- 

^ijk  xjk  .jk 

fidence  limits  for  a double  ratio  of  probabilities. 


Yes  No 
Injury 

(i) 


Figure  3-3.  Basic  contingency  table  for  effectiveness 
computation  and  error  estimation. 


To  estimate  a confidence  interval  for  R,  where  R = 


Pll2 

^122 


Pill  Pl22 
Pl21  Pll2 


it  is  assumed  that  both  the 


variables.  By  defining  R = 


Pfjk  ^Ijk  binomially  distributed  random 


^111  ^122 
^121  '^112 


X 


(1  + e, , , ) (1  + e, 


where  the  it,.,  's  are 
13  k 
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term 


^111^  ^122^ 

the  expected  values  of  the  p...  's,  one  can  study  the  -rz — r — ^ 

xjk  ^ (1  + ^112^ 

by  expanding  the  fraction  in  power  series  in  £^21  ^112*  series  ex- 

pressions hold  only  if  [e,,,  | < 1.  Hence,  P-,  should  be  restricted  to  the 

X j K X j k. 

range  0...2it^j^,  pr  to  the  range  0 . . . 2n^^  ^ . Since  “ 

/ Tz ^ , there  is  a + 2a  range  for  n ir^  ,,  = 4(1  - -rr  .,  ).  Since 


n TT-  is  always  much  larger  than  4 in  the  analyses  reported  here,  this  re- 
• 3 ^ X J K 

striction  is  never  violated  in  this  study. 

Since  in  all  cases  the  n . ,p,  . , terms  are  well  over  100,  a second  order 

•ij  lij 

approximation  to  the  first  and  second  moments,  using  a normal  distribution  to 
estimate  the  "true"  mean  and  variance  of  R,  was  employed  in  OEM's  error  estimation 
procedure.  Furthermore,  since  the  expected  value  of  R overestimates  the  effec- 
tiveness 1 - R,  the  bias  in  R was  corrected,  however  small  it  may  have  been.  A 
more  detailed  description  of  the  error  estimation  procedure  used,  along  with 
its  rationale,  is  summarized  in  Appendix  D.  The  actual  formulas  used  in  the  present 
study  are  outlined  below,  using  the  notation  depicted  in  Figure  3-2; 


Var  (E)  = 


Pl22\/^ 

\Pl21  ^112/ V. 


- P 


111 


1 - p 


11  ^111 


+ 


121 


1 


112 


1 - p 


^.21  ^121 


^.12  ^112 


+ 


122 


^.22  ^122 


unbiased  (E)  = [1  - (r'xy)]  * 100, 
^111  ^122 


where  r = 


^121  ^112 


X = 1 + 


y = 1 + 


^ ^121 

(1  - 

Pl2i)(l  2p^2i)  _ 

^^.21  ^121 

^^^.21  ^121^ 

- Pi21^^ 

(1 

1 

Pl2i)(l  - 6p^2i^^  ■ Pl21^^  i 

^21  ^121 

•T 

^^^.21  ^121^ 

1 - Vj_2_2 

(1  - 

^112^^^  “ ^^112^  + 

^^.12  ^112 


^^^.12  Pll2^ 


3(1  - “ Pii?)) 


112^ 


112 


112^ 


’^.12  ^112 


L 


^^^.12  ^112^ 
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In  all  cases,  a 95  percent  probability  level  (a  = 0.05)  was  used  in  constructing 
confidence  intervals. 

With  the  above  discussion  of  the  effectiveness  computation  and  error  es- 
timation procedure  in  mind,  we  can  now  discuss  the  effectiveness  results  obtained. 
The  results  are  presented  in  a series  of  computer-generated  tables  that  provide 
the  injury  distributions  for  2-door/4-door  cars  both  Pre-  and  Post-Standard, 
the  injury  probabilities  for  these  categories  and  the  effectiveness  with  an 

associated  standard  deviation  and  confidence  interval.  These  statistics  are 

* 

presented  for  the  KA/BCO,  KAB/CO  and  KABC/O  injury  dichotomies.  All  of  the 
effectiveness  results  presented  in  this  section  are  obtained  from  either  observed, 
unadjusted  contingency  table  data  or  from  smoothed  (modeled)  adjusted  contingency 
table  data.  Only  a summary  of  effectiveness  values  computed  for  observed,  unad- 
justed data  is  given  in  this  section;  more  detail  is  provided  in  Appendix  C. 

The  effectiveness  results  for  smoothed, adjusted  data  for  Texas  are  presented 
in  Tables  3-34,  3-35  and  3-36.  The  results  for  New  York  are  in  Table  3-37,  and 
those  for  North  Carolina  are  shown  in  Tables  3-38,  3-39  and  3-40.  Finally,  the 
effectiveness  results  for  the  Texas  1965-1971  model  year  sample  are  in  Tables 
3-41,  3-42  and  3-43.  While  a number  of  qualifying  comments  and  interpretations 
need  to  be  made,  the  results  do  not  support  the  hypothesis  that  the  introduction 
of  seat  back  locks  in  2-door  cars  reduces  the  injury  risk  to  drivers  in  these 
cars.  That  is,  the  results  do  not  demonstrate  that  this  aspect  of  the  Standard 
has  been  effective  in  reducing  injury. 

The  effectiveness  results  obtained  are  summarized  in  Table  3-44  and  Table 
3-45  for  observed,  unadjusted  mass  accident  data  and  smoothed,  adjusted  data, 
respectively.  On  the  average,  the  net  impact  of  modeling  and  adjustment  was  to 
increase  the  value  of  effectiveness  estimates  by  roughly  two  to  three  percent. 

The  effectiveness  values  computed  for  the  smoothed,  adjusted  data  are  most 
often  negative.  In  Texas,  the  largest  sample,  effectiveness  ranged  from  4.9  per- 
cent to  -12.7  percent  for  KA/BCO;  -1.3  percent  to  -10.3  percent  for  KAB/CO;  and 
-0.7  percent  to  -8.3  percent  for  KABC/O.  The  effectiveness  values  computed 
from  the  New  York  1974  sample  were  negative  for  all  three  injury  dichotomies 
(-7.2  percent  to  -17.9  percent).  In  North  Carolina,  the  effectiveness  was  nega- 
tive in  1973  and  1974  for  all  three  injury  dichotomies  and  positive  in  1975. 

* 

Definitions  of  injury  levels  are:  K = killed;  A = severely  injured; 

B = moderately  injured;  C = minor  injuries;  0 = no  injury. 
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TABLE  3-34 


SIIMHARy  of  K1V38  207  FFF  EC  I I VENE  83  STUDY  USING 
l<?72  TEXAS 
EXt^ECTFD»  ADJUSIFO 
miAL  CASES  » IS'JTOO 


INJURY 

category 

1 ? - - 

.PKE 

INJURY  DiaiHinUTIUNS 
2 - DOUR  1 M - DOUR 

1 X ) POST  1 X ( PHF  ) X 1 POST 

1 X 

1 

i ROW 
1 TOTAL 

(• 

i 

1 

ROW 

PCT 

K + A 

•J77 

1 0 t b 

lias 

( 0.7 

1149 

1 0,7 

698 

1 0,4 

1 3969 

1 

2,5 

J0026 

1 la.o 

5450^1 

1 34,1 

37655 

123,6 

33546 

121.0 

) 155731 

1 

97,5 

n 

MOW 

K»A  + S 

3UOI 

1 i.s 

«0ti5 

1 2.5 

3509 

1 2.2 

2308 

1 1.4 

1 12883 

1 

8,1 

CY'O 

2S002 

117,5 

51583 

1 32.3 

35295 

122,1 

31937 

120,0 

1 146817 

1 

91,9 

K+A4B+C 

R181 

1 2,6 

6025 

1 3.8 

4866 

1 3.0 

3395 

1 2.1 

1 18467 

1 

11,6 

0 

2Nb?l 

1 16. a 

89628 

131.1 

33938 

121,3 

30847 

1 19,3 

1141234 

1 

88,4 

K+A+B+C+O 

31003 

1 19, R 

55649 

1 34.8 

3P804 

124,3 

34244 

121.4 

1159700 

1 

100,0 

■11  B 

EFFECT IVENESS  VALUES  (PERCENT) 

1 

1 95X  CONFIDENCE 

interval 

INJURY 

1 EFFECTIVENESS 

STANDARD 

1 

categdhies 

( value 

DEVIATION 

1 FROM  1 

TO 

1 4,92 

6.C9 

1 -5,06  1 

14,91 

K + A + fl 

1 -1,33 

3.50 

1 -7,07  1 

4.42 

K>A+B+C 

1 -1.50 

2.87 

1 -6.29  1 

3,14 

• INJURY  PRU0ARILITIFS  (PERCENT) 

I 2 - DCOR  i ti  - OnUR  I 

INJUKY  I-----. ---.--I 


CATEGORIES  1 

PHE 

1 POST 

1 PRE  1 

POST  1 

t TOTAL 

K4A  1 

3.15 

1 2,06 

1 2.96  1 

2.04  1 

1 2,49 

K+A+B  ( 

9,68 

1 7,30 

1 9,04  1 

6.74  I 

1 8.07 

K+A+H+C  1 

13.49 

1 10,83 

1 12.54  1 

9,91  1 

1 11,56 
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TABLE  3-35 


SUM^iANy  tif  FNV3S  20/  tFFfcC  T I vr.NfeS3  SlUDY  USING 
1*573  TtXAS 
ExPtCTEU#  adjusted 


I ni  At 

CASl  S 

■ 161915 

INJURY  DI3IRIPUTI0N8 

1 

2 - 

DOUR 

1 

9 - 

DOUR 

1 

INJURY 

1 - - - 

1 ROW 

ROW 

CATfcGURt 

1 , PKE 

1 X 

1 

POST 

1 * 

1 PRE 

1 X 

1 POST 

1 X 

1 TOTAL 

PCT 

• 

K + A 

752 

1 0.5 

1 

12*59 

1 0.8 

1 992 

1 0.6 

i 699 

1 0,9 

1 3687 

2.3 

U + C + 0 

2«I2<57 

1 15.0 

1 

6U7S5 

i 90.0 

1 30392 

1 1 8 , 7 

1 38839 

129.0 

1158228 

97,7 

K'FA  + b 

2b0  7 

1 l.b 

1 

A7flR 

1 3,0 

1 2951 

1 1.8 

1 2509 

1 1.5 

1 12851 

7,9 

UFO 

22*««0 

1 13.S 

1 

61272 

137,8 

1 28333 

117,5 

1 37019 

122.9 

1199069 

92,1 

K + AFB  + C 

3tib0 

1 2.2 

1 

7153 

1 9.9 

1 9039 

1 2.5 

1 3860 

1 2,9 

1 18607 

11,5 

0 

1 214S5 

1 13.3 

1 

58909 

136,9 

1 27297 

1 16.8 

1 35667 

IP2.0 

1193303 

88,5 

K+A+bFCFO 

250AS 

115.5 

1 

66059 

190.8 

1 31289 

1 19,3 

1 39520 

129.9 

1161915 

100,0 

effectiveness  values 

(PERCENT) 

1 

1 95X  CONFIDENCE 

interval 

INJURY 

1 EFFECTIVENESS 

STANOARO 

1 

CATEGORlfcS 

1 VALUE 

DEVIATION 

1 FROM  1 

TO 

K + A 

1 -12.65 

7,5  6 

1 -25,09  1 

■0,26 

KtA-t'O 

1 -3.98 

1.62 

1 -9,91  1 

2,95 

K+A+BtC 

I -0.65 

2.87 

1 -5.35  1 

9,06 

INJURY 

PROnABILITIFS 

(PERCENT) 

2 - 

DOUR  1 

9 - DOUR  1 

INJURY 

categories 

----- 

PRE 

POST  1 

PRF  1 

POST  1 

total 

K'FA 

3.00 

1 ,97  1 

i.Ol  1 

1.76  1 

2.26 

K^A-fS 

10.91 

7,29  1 

9.93  1 

6,35  1 

7.99 

K+A+8+C 

19.21 

10,83  1 

12.90  1 

9.77  1 

11,99 
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TABLE  3-36 


tjUnMAKy  UK  fl-ivss  ?U7  eKftCflVKNFSfl  STUUV  USING 
19M  TEXAS 
FXKECIEU,  AiJ..IUS[EO 
TCUAU  CASKS  • IA6/451 


INJURY 

category 

, r’RE 

INJURY  DISTRinuTIONS 

2 - urijR  1 a » dour 

1 X 1 POST  1 * t PRE  1 X ) POST 

• ce  o» 

D X 

* V « 

1 ! 
1 ROW 
1 TOTAL  1 

ROW  1 
PCT  1 

• i 

K + A 

492 

1 O.i 

1199 

1 0.8 

548 

1 0.4 

618 

1 0,4 

1 2857  1 

2.0  1 

B + C + 0 

17171 

1 12.1 

65892 

145.0 

22413 

115,3 

37512 

125,6 

1143594  ! 

98,0  f 

A + AKb 

J Ibi 

1 1.2 

5C65 

1 3.5 

2114 

1 1.4 

2493 

1 1,7 

1 11434  1 

7,8  1 

C + 0 

iF.au 

1 11.3 

bP02b 

142.4 

20846 

114,2 

35634 

124,3 

1135017  ! 

92.2  1 

K+AKB+C 

2404 

1 1.6 

7651 

1 5.2 

2962 

1 2,0 

3940 

1 2,7 

1 16957  1 

11.6  i 

0 

15B67 

I lU.B 

59437 

|4U.b 

20004 

113,7 

34189 

123,3 

1129497  1 

88.4  1 

K+A+BKC+0 

142N9 

1 12.5 

67091 

1 45.6 

22961 

1 15.7 

38130 

126,0 

1146451  ) 

100,0  1 

KFKECTIVENESS  values  (PEpCENT) 

I I I 9*iX  CONFIDENCE  INTERVAL 

INJURY  I EFFECTIVENESS  I STANDARD 


CATEGORIES  1 

value 

I DEVIATION  1 

1 FROH  1 

TO 

KtA  1 

1.93 

1 7,71  1 

1 -10,70  1 

14,57 

K+AtB  1 

-10.34 

1 4,28  1 

1 -17.36  1 

-3,33 

KtA+B+C  1 

-8.25 

1 3,42  1 

1 -13,86  1 

-2.63 

imtwi  n 19  9* 


• INJURY 

PROBABILITIES 

(PERCENT) 

1 

2 • 

DOUR  1 

4 - DOUR  1 

injury 

categories 

PRE 

1 POST  1 

PRE  1 

POST  1 

TOTAL 

K + A 

2.69 

1 1.79  1 

2.39  1 

1 ,62  1 

1.95 

K + A+B 

9,64 

1 7.55  1 

9,21  1 

6.54  I 

7,81  1 

K+A+B+C 

13.16 

1 11.40  1 

12,90  1 

10,33  ) 

11,58  1 

3-55 


TABLE  3-37 


SUMMARY  UF  FMV89  207  EFFECTIVENESS  STUDY  USING 
197«  NEW  YORK 
F-XPECTEU,  AUJUSTEU 
TOTAL  CASES  ■ E2850 


INJURY  D1STR1RUTI0N8 

1 

2 - 

DOUR 

1 

9 - 

DOOR 

INJURY 

1 

ROW 

ROW 

CATEGORY 

1 

pke 

1 X 

1 POST 

1 X \ 

PHE  ) 

X 

1 

POST 

1 X 

total 

PCT 

K + A 

1 

bfc3 

\ 0.9 

1 2056 

1 i.3  1 

911  1 

0,7 

1 

693 

1 1.1 

3723 

5*9 

B + t + 0 

1 

6J60 

t 10. 1 

1 32917 

152.9  1 

5180  1 

6.3 

1 

19662 

123*3 

59127 

99*1 

K + A + U 

1 

1666 

1 2.7 

1 6599 

110.5  1 

1252  1 

2.0 

1 

2901 

1 3,8 

11915 

19.0 

L*0 

1 

5257 

1 6*9 

» 2B377 

195.2  1 

9393  1 

6*9 

1 

12952 

120*6 

50929 

81.0 

K+A+B+C 

1 

2532 

1 9.U 

1 11025 

117.5  1 

1926  1 

3*1 

1 

9250 

i 6,7 

19733 

31.3 

0 

1 

ilRPS 

1 7.0 

1 29106 

150*2  1 

3700  1 

5*9 

1 

11171 

117,7 

93902 

68*7 

K+A*b+C+0 

1 

6923 

111.0 

1 39973 

155,6  1 

5599  1 

8*9 

1 

15355 

129,9 

62850 

100*0 

EFFECTIVENESS  VALUES 

(PERCENT ) 

1 

1 95X  CONFIDENCE 

interval 

INJURY 

1 EFFECTIVENESS 

standaro 

1 

CATEliOKlES 

1 value 

DEVIATION 

1 FROM  1 

70 

K>A 

1 -17,93 

8.93 

1 -32.57  1 

-3,29 

KtA-»H 

1 -12.10 

9.92 

1 -19.35  1 

-9,86 

K+A+H+C 

» -7.15 

3.08 

1 -12.20  1 

-2.11 

INJURY 

PR0BA8U  IT  IF3 

(PERCENT) 

2 - 

UOUR  1 

9 - DOOR  1 

INJURY 

categories 



PRE 

PUST  1 

PRE  1 

PUST  1 

TOTAL 

KtA 

6.13 

5,86  1 

7,39  1 

9.91  1 

5,92 

KtAtR 

29.09 

18.86  t 

22,38  1 

15.69  1 

18,96 

K*k*ti*C 

36.39 

31,38  1 

39.23  1 

27.56  1 

31.26 

3-56 


TABLE  3-38 


bllMMAHf  UF  FMV3S  ?07  F KF  tC  1 1 VF  NFS3  SIUUY  UalNG 
1973  N.  CSHOLINA 
EXf^tCTfcU,AOJUBTtU 
fOTAL,  CASES  • 2bfl9fl 


INJUHV  D18THIRUT10NS 

\ 

2 - 

OOUH 

1 

9 - 

DOUR 

j 

iNJUKV 

1 

R(JW 

ROW  1 

CATEGOHV 

1 

pnf: 

1 X 

» 

pusr 

1 X 1 

PHE 

1 X 

1 POST 

1 X 

TOTAL 

PCT 

K«A 

1 

l^b 

1 0.5 

1 

253 

1 1.0  i 

125 

1 0,5 

1 191 

1 0,5 

695 

2.5 

8+c^y 

1 

«377 

1 16.9 

1 

10007 

138,6  1 

3822 

1 19,8 

1 7097 

127,2 

25253 

97.5 

K + A + B 

1 

973 

1 1 .8 

1 

876 

1 3.9  1 

365 

1 1.9 

1 523 

1 2.0 

2237 

8.6 

C*0 

1 

903b 

t 15.6 

1 

9307 

136.2  1 

3589 

113.8 

1 6669 

• 25,7 

23670 

91.9 

K+A+B+C 

1 

733 

1 2.8 

1 

1520 

1 5.9  1 

625 

1 2,9 

1 962 

1 3,7 

3890 

19.8 

0 

1 

3771 

119.6 

1 

0 793 

133.8  1 

3329 

112.6 

1 6227 

129,0 

22065 

85.2 

K+A^b+C+O 

1 

9503 

117.9 

1 

10260 

139.6  1 

3997 

115,2 

1 7188 

127.8 

25898 

100.0 

fcFFELTIVtNtSS  VALUES  (PEHCENT) 


INJUHV 

CATEGOHItS 

1 

1 effectiveness 
1 value 

STANDARD 

DEVIATION 

95X  confidence 
from  I 

INTERVAL 

TO 

Kf  A 

1 -99,38 

23.97 

-02.87  1 

-3,09 

Ki'AV'B 

1 -3,70 

0.01 

-18,19  1 

10.79 

K+A>R«C 

1 -7.05 

6.78 

-18.90  i 

3.27 

- Injury 

PRUHAPU  ITIES 

(PERCENT) 

2 « 

OOOH  1 

9 - OOUR  1 

INJURY 

CATEbOHitS 

----- 

PHE 

PUST  1 

PHE  1 

PUST  1 

TOTAL 

K-f  A 

2,80 

2.97  1 

3,17  1 

1,96  1 

2,99 

K + A + B 

10,99 

0.59  1 

9.29  1 

7,28  1 

0.63 

K+A+btC 

16,27 

19,81  1 

15,83  1 

13.38  1 

19.62 

; 


3-57 


TABLE  3-39 


SIIMHAKY  UF  FMVS9  2(J7  FF  F E(.  T I VF  NES9  9THUY  USING 
197«  N,  LAKULINA 
E XPfcCTEU» ADJlSTtD 
miAU  CASES  « ?6539 


• 

INJUHY  OiaiRlBUTIONS 

1 

2 - 

DOOR 

9 - 

DOUR 

INJUHV 

1 

ROW 

ROH 

CATfcGURr 

1 

PKF 

1 * 

I POST 

1 X 1 

PHE 

1 X 

1 POST 

1 X 

total 

PCT 

K + A 

1 

95 

1 0.9 

) 256 

1 1.0  1 

92 

1 0.3 

1 158 

1 0.6 

603 

2.3 

B + C-fU 

1 

J607 

1 13.b 

I 10978 

191.9  1 

3980 

113,1 

1 787  1 

129.7 

25936 

97.7 

K*A  + H 

1 

36  6 

1 1.9 

1 1002 

1 3.6  1 

329 

1 1.2 

1 597 

1 2.1 

2291 

6.9 

C + 0 

1 

3335 

1 1 a. 6 

1 10233 

136.6  1 

3299 

1 12.2 

1 7981 

128,2 

29298 

91,6 

K-»  A + B + C 

1 

bI2 

1 a.i 

1 1768 

1 6.7  1 

573 

1 2.2 

1 1073 

1 9.0 

9026 

15.2 

0 

1 

3091 

111.6 

1 9965 

135.7  1 

2998 

111.3 

1 6956 

126,2 

22510 

89.8 

K+A*B+C+0 

1 

3702 

113.9 

1 11236 

192.3  1 

3372 

1 13.5 

1 8029 

130,3 

26539 

100.0 

EEFFtTlVENfcSS  VALUES 

(PERCENl) 

1 

1 95X  confidence 

interval 

INJUnY 

1 EFFELTIVEPESS 

STANDARD 

1 

CATEUOKItS 

1 VALUE 

deviation 

1 FROM  . 1 

TO 

K-»A 

1 -19,09 

20,90 

1 -53,32  1 

15.23 

K-^AtB 

1 -19.93 

10,69 

1 -37,38  1 

-2.98 

K+A+W+C 

) -19,59 

7.35 

1 -26,69  1 

-2,59 

■ INJURY 

PR0RAR1L1T1E3 

(PERCENT) 

2 - 

DOUR  1 

9 - DOOR  I 

INJUHY 

CArEGtlRIES 

PNE 

PUSl  1 

PRE  1 

POST  1 

TOTAL 

K + A 

2.57 

2.30  1 

2.58  1 

1.97  1 

2.2T 

KtA  + M 

9,99 

S.92  1 

9.07  1 

6. SI  1 

6.99 

K+A^B+C 

16.53 

15.79  < 

16.05  1 

13,36  1 

15,17 

TABLE  3-40 


ai)ii(-AKY  uf-  hhvas  aui  t YHtt  1 1 vi  Nf  &s  snut  nbih& 

I'i/ffj  N,  LAKUu  INA 
lUlAL  c ctlc!i3 


INjljrtY  IJlb  |h  Ibu  I1UN6 

C “ 

U(J0K 

1 

4 - 

UiiUK 

1 

INJUkY  I 

RUM 

ROW 

CATtGUHY  1 

HNk 

1 'A 

1 HUS  1 

1 » 1 

Hht 

1 » 

1 HulST 

1 X 1 

total 

HCT 

t\t  A 1 

93 

1 UfA 

1 

1 0.9  1 

64 

1 0.3 

1 leb 

1 0.7  1 

597 

3.1 

1 

ic.lt 

1 U,o 

1 13097 

1^3.0  1 

3333 

111,9 

1 9031 

133,0  1 

37636 

97,9 

AtA+b  1 

i^b 

1 ItA 

1 1030 

i 3,0  1 

393 

1 1,0 

1 734 

1 3,6  1 

3413 

6,5 

Ctu  1 

iu03 

1 10, 0 

1 11333 

M0,1  1 

3004 

1 10. b 

t 0463 

130.0  1 

35633 

91.5 

K+A+b*C  » 

b09 

1 i,d 

1 1934 

1 b.O  1 

S37 

1 1.9 

1 1355 

1 9,6  1 

9435 

15,7 

U 1 

Cite 

1 9,0 

1 10431 

»3o,9  I 

3 770 

1 9.6 

1 7665 

137,6  1 

33616 

64,3 

iStA  + b + U + U 1 

33b9 

111,9 

1 133S^ 

193,0  1 

3390 

111,7 

1 9310 

133.6  1 

36333 

100.0 

tFYfcUTiVtNtbS  VAUlfcb 

(HERCtNT) 

1 

1 95*  CDnUOENUE 

iNTfcRVAL 

INjUwY 

1 tFhfcuT iVtNLSb 

standard 

UAUbURltS 

1 VALUb 

UbViATlON 

1 FROn  1 

TO 

K'»A 

1 06,53 

13,7  1 

1 9,00  1 

49,03 

K + A + b 

1 19,66 

7,97 

1 3.61  1 

37,11 

K^A+b+C 

1 ^,57 

5,90 

1 "9,33  1 

15,36 

Ii^JUR  Y 

HRUBAbll-ITlES 

IPERCENT) 

3 ’ 

OOuR  1 

4 • DOUR  1 

INjunY 

UAIEuUrILS 

hre 

FUST  1 

HRE  1 

PUS]  1 

total 

K + A 

3,76 

3,00  1 

1,99  1 

3,01  1 

3.11 

At  Atb 

10,66 

6.3b  \ 

6,09  1 

7,96  1 

6,55 

Kt AtbtC 

1 0 , 6 7 

15, b5  1 

15,96  1 

19,70  1 

15,67 

3-59 


TABLE  3-41 


SllMf^ARy  UF  FMVSS  207  FF  F FC  U VF  NE3S  3!UUY  USING 
197?  TbXAS  65-M 
FXPECTFU, adjusted 
mrAL  LASFS  ■ 10919N 


INJUHY  DISTHIHUT  If)N8 


2 - U0U« 


9 - DOUR 


INJURY 

1 

- - - 

1 ROW 

ROW 

cateoury 

1 

P«F 

1 * 

1 

FUST 

1 * 

1 

PHF. 

1 X 

1 

PU3T 

1 * 

1 total  I 

PCT 

K + A 

1 

S39 

1 0.5 

1 

9?a 

1 0.9 

1 

958 

1 0,9 

1 

593 

1 0.5 

1 2513  1 

2.3 

b + C + 0 

1 

17898 

116.9 

1 

99226 

|90,5 

1 

16350 

1 15,0 

1 

28159 

125,6 

M06633  1 

97,7 

K + A + B 

1 

» b39 

1 1.5 

1 

3278 

1 3.0 

1 

1395 

1 1.3 

1 

1 993 

1 1.6 

1 0255  1 

7.6 

t + O 

1 

1N795 

115.9 

1 

91677 

) 36.9 

1 

15911 

119.1 

1 

26806 

129.6 

1100889  1 

92,9 

K^A+d+C 

1 

2398 

1 2.2 

1 

9838 

1 9.9 

1 

1989 

1 1.8 

1 

?672 

1 2.6 

1 12097  1 

11.0 

0 

1 

16085 

119.7 

1 

9031  5 

1 36.9 

1 

19819 

113.6 

1 

25879 

123,7 

1 97093  1 

89,0 

K+A+b^C*0 

1 

18432 

116.9 

1 

95159 

191,9 

1 

16808 

1 15.9 

1 

28752 

126,3 

1109196  1 

100,0 

EFFELTIVtNEvSb  VALLES 

fPEWCEMT) 

1 

1 95X  confidence 

interval 

INJURY 

1 EFFECTIVENESS 

stanuahd 

1 

CA  rEGURlF.8 

1 VALUE 

of VIATIDN 

1 FROM  1 

TO 

K'fA 

1 5.95 

7.68 

1 -6,69  1 

18,59 

KtA+B 

1 -0.38 

9.97 

1 -7.70  1 

6.99 

K+A+S+C 

1 0.30 

1.62 

1 -5,63  1 

6,23 

INJURY 

PRUBABILIT IKS 

(PERCENT) 

1 

2 - 

UPUR  1 

9 - DOUR  1 

INJURY  1 

categories  ( 

PRF. 

PUST  1 

PRE  1 

PUST  1 

TOTAL 

Kf  A 1 

2.90 

2.06  1 

2,7?  1 

?.06  1 

2.30 

K+A+8  1 

8.89 

7.26  1 

8.30  1 

6.76  1 

7.56 

K+A+b+C  1 

12.79 

10.71  1 

11.83  1 

9.99  1 

11.09 

3-60 


TABLE  3-42 


SUnMArtY  UF  FMVSS  207  EF F EC T T VF NF S3  STUDY  USING 
l‘)73  TEMS  65-71 
F.AHECTF-U,  ADJUSTED 
TttTAL  CASES  • iniflMS  ", 


INJURY  DlSTRIflUTIflNS 

1 

2 - 

DOUR 

1 

4 - 

DOOR 

1 

1 

INJURY  . 

1 

1 

ROW 

ROW 

category 

1 

PHE 

1 X 

1 PUS  r 

1 X 1 

PHE 

1 X 

1 PU3T 

1 X 

1 

TOTAL  1 

PCT 

K^A 

1 

425 

1 0.4 

1 057 

1 0.0  t 

404 

1 0.4 

1 527 

1 o.'s 

~\ 

^22 13  1 

2.2 

s+c*o 

1 

J5456 

1 15.2 

» 41759 

141.0  1 

14965 

114.7 

1 27455 

127.0 

1 

99635  1 

97.8 

K + A + B 

1 

iS61 

1 1.5 

1 3130 

1 3.1  I 

1323 

1 1.3 

1 1026 

1 1.0 

1 

7040  1 

7.7 

c+y 

1 

14316 

114.1 

1 39Mfl6 

138.8  1 

14043 

113.0 

1 26154 

(25.7 

1 

94001  1 

92.3 

K+A+B+C 

1 

2167 

1 2.1 

1 4648 

1 4.6  1 

1846 

1 1.0 

1 2819 

1 2.0 

1 

11460  1 

11.3 

0 

1 

13712 

113.5 

1 37967 

137.3  1 

13523 

113.3 

1 25159 

124.7 

1 

90363  1 

00.7 

K*A^a+C+0 

1 

158S1 

115.6 

1 42616 

141.8  1 

15369 

M5.1 

1 279A2 

127^5 

1101040  1 

100.0 

EFFECTIVENESS  VALUES 

(PERCENT) 

1 

1 

1 

95X  CONFIDENCE 

INTERVAL 

INJURY 

1 EFFECTIVENESS  ( STANDARD 

1- 

categories 

1 value 

1 DEVIATION 

1 

FROM  1 

TO 

Kf  A 

1 -5. 

32 

1 9.25 

1 

-20.49  1 

9.65 

K-fA+H 

1 1. 

32 

1 4,50 

1 

-6,06  1 

8.71 

K+A+B+C 

1 4. 

67 

1 3.53 

1 

-1.15  1 

...... 

- 

INJURY 

PRUBAB1L1TIF3  (PERCENT) 

1 2 

m 

DOOR  1 

4 - DOUR 

INJURY 

1 - - - - 

categories 

1 PRE 

POST  1 

PRE 

1 POST 

TOTAL 

KtA 

1 2.60 

2.01  1 2 

.63 

1 1 .00 

2.17 

KtA-t-B 

1 9.03 

7.34  1 6 

.61 

1 6.53 

7,70 

K+A+B+C 

1 13.65 

10,91  1 12 

.01 

1 10,08 

11.27 

3-61 


TABLE  3-43 


aiiMHAMir  tJK  riivss  BUT  RF>trTlVFNF3S  STUDV  USInP, 

TtXAS  63-M 
KXPtCTEU»  AOJL'STtO 
inrAL  CAbfes  » fibiio 


IMJUNY  UISTR IRUI IONS 

B - 

L'OUR 

1 

■» 

DOUR 

INJUKV 

ROM 

ROW 

CATtGURY 

, PKE 

1 X 

1 MU8  F 

1 X 1 

PHF 

1 X 

( 

POST 

1 X 

total 

PCT 

• 

K + A 

3?0 

1 O.M 

1 blib 

1 O.ti  t 

2fl9 

1 0.3 

1 

9 i 9 

1 0.5 

1679 

2.0 

d + C + U 

UV3/ 

119.0 

1 3*5^  Ob 

192.0  1 

IJ909 

1 19.0 

1 

23869 

128,1 

83936 

98,0 

K + A + H 

1 Ihi 

1 1.9 

1 ?«J97 

1 3.3  1 

1105 

1 1.3 

1 

1699 

1 1.9 

6769 

7.9 

C + 0 

11093 

113.0 

1 33519 

139. 1 

1106b 

1 13.0 

1 

22696 

126,6 

76396 

92.1 

K+A+B+C 

IblO 

1 1.9 

1 9<i7l 

1 5.0  1 

1553 

1 1.6 

1 

2565 

1 3.0 

10019 

1 1.6 

0 

lObO  J 

1 Id.b 

1 3?09l 

137.7  1 

1C692 

112.5 

1 

21715 

125.5 

75091 

«8,2 

K+ A+b+C+0 

119, <( 

1 if>36d 

192,7  1 

12193 

119.3 

1 

29298 

128.5 

85110  1 

100,0 

tPFFCTIVENtSS  VALIF.S 

(PERCENT) 

1 

1 95X  CONFintNCE 

interval 

INJURY 

1 EF  FF.C  TIVtNESS 

stanuahd 

1- 

LATEGURIfca 

1 value 

oeviation 

1 from  I 

TO 

K + A 

1 5.02 

9.67 

1 -10.89  1 

20.69 

K + AtB 

1 -10,33 

5.51 

1 -19.36  1 

-1.30 

K+ A+H+C 

1 -7.11 

9.36 

1 -19.26  1 

0.09 

TNJijRy 

PRUHAHILITIFS 

(PF.RCFNT) 

1 2 - 

UOUR 

1 

9 - UOUR  1 

INJUH  Y 

- ----- 

LA  TFGOrIES 

1 P(<F  1 

POST 

1 

PRF  1 

POST  1 

TOTAL 

K + A 

t 2.61  1 

1.60 

1 

2.33  1 

1.70  1 

1.97 

K + A + H 

1 9,99  1 

7,83 

1 

9.06  1 

6.79  1 

7.95 

Kt A+U+C 

1 13.19  1 

11.75 

1 

12,73  1 

10.69  1 

11.77 

3-62 


TABLE  3-44 

SUMMARY  OF  PERCENT  EFFECTIVENESS  FOR  OBSERVED  UNADJUSTED 
MASS  ACCIDENT  DATA  FOR  FRONTAL  CRASHES  INVOLVING  ONE  OR  TWO  VEHICLES 


95  % Confidence  Interval 

Injury 

Level 

State 

Year 

Effectiveness 

Standard 

Deviation 

From 

To 

Texas 

1972 

5.1 

6.1 

-4.9 

15.1 

1973 

-6.7 

7.2 

-18.5 

5.1 

1974 

-2.8 

8.0 

-16.0 

10.3 

New  York 

1974 

-27.4 

9.7 

. -43.2 

-11.5 

KA 

North  Carolina 

1973 

-49.8 

24.0 

-89.8 

-9.8 

1974 

-29.2 

22.2 

-65.7 

7.3 

1975 

20.1 

14.6 

-3.8 

43.9 

Texas 

1972 

4.4 

7.8 

-8.3 

17.17 

1965-1971 
Model  Year  Cars 

1973 

-2.5 

9.0 

-17.3 

12.3 

1974 

3.2 

9.8 

-12.9 

19.3 

Texas 

1972 

-3.2 

3.6 

-9.1 

2.6 

1973 

-1.0 

3.5 

-6.8 

4.8 

1974 

-16.3 

4.5 

-23.6 

-9.0 

New  York 

1974 

-14.6 

4.5 

-22.0 

-7.3 

KAB 

North  Carolina 

1973 

-6.8 

9.1 

-21.6 

8.1 

1974 

-26.9 

11.1 

-45.0 

-8.7 

1975 

12.0 

7.7 

-0.7 

24,7 

Texas 

1965-1971 

1972 

1973 

-1.8 

3.4 

4.5 

4.4 

-9.2 

-3.9 

5.5 

10.6 

Model  Year  Cars 

1974 

-15.4 

5.7 

-24.8 

-6.0 

Texas 

1972 

-2.3 

2.9 

-7.1 

2.5 

1973 

1.2 

2.8 

-3.4 

5.9 

• 1974 

-12.5 

3.5 

-18.2 

-6.7 

New  York 

1974 

-8.3 

3.1 

-13.4 

-3.2 

KABC 

North  Carolina 

1973 

-9.7 

6.9 

-21.0 

1.5 

1974 

-18.9 

7.5 

-31.2 

-6.5 

1975 

1.2 

6.2 

-9.1 

11.4 

Texas 

1972 

-0.7 

3.6 

-6.7 

5.2 

1965-1971 
Model  Year  Cars 

1973 

6.0 

3.5 

0.3 

11.8 

1974 

-10.7 

4.5 

-18.1 

-3.4 
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TABLE  3-45 


SUMMARY  OF  PERCENT  EFFECTIVENESS  FOR  SMOOTHED  ADJUSTED 
MASS  ACCIDENT  DATA  FOR  FRONTAL  CRASHES  INVOLVING  ONE  OR  TWO  VEHICLES 


95  % Confidence  Interval 

Injury 

Level 

Year 

Standard 

Deviation 

State 

Effectiveness 

From 

To 

Texas 

1972 

4.9 

6.1 

-5.1 

14.9 

1973 

-12.7 

7.6 

-25.0 

-0.3 

1974 

1 .9 

7.7 

■ -10.7 

14.6 

New  York 

1974 

-17.9 

8.9 

-32.5 

-3.3 

KA 

North  Carolina 

1973 

-44.4 

23.5 

-82.9 

-5.9 

1974 

-19.0 

20.9 

-53.3 

15.2 

1975 

26.5 

13.7 

4.0 

49.0 

Texas 

1972 

6.0 

7.7 

-6.6 

18.5 

1965-1971 
Model  Year  Cars 

1973 

-5.3 

9.3 

-20.5 

9.9 

1974 

5.0 

9.7 

-10.8 

20.9 

Texas 

1972 

-1.3 

3.5 

-7.1 

4.4 

1973 

-3.5 

3.6 

-9.4 

2.5 

1974 

-10.3 

4.3 

-17.4 

-3.3 

New  York 

1974 

-12.1 

4.4 

-19.4 

-4.9 

KAB 

•North  Carolina 

1973 

-3.7 

8.8 

-18.1 

10.7 

1974 

-19.9 

10.6 

-37.4 

-2.5 

1975 

14.9 

7.5 

2.6 

27.1 

Texas 

1972 

-0.4 

4.5 

-7.7 

6.9 

1965-1971 
Model  Year  Cars 

1973 

1.3 

-10.3 

4.5 

-6.1 

8.7 

1974 

6.5 

-19.4 

-1.3 

Texas 

1972 

-1.6 

2.9 

-6.3 

3.1 

1973 

-0.7 

2.9 

-5.4 

4.1 

1974 

-8.3 

3.4 

-13.9 

-2.6 

New  York 

1974 

-7.2 

3.1 

-12.2 

-2.1 

KABC 

North  Carolina 

1973 

-7.9 

6.8 

-19.0 

3.3 

1974 

-14.6 

7.4 

-26.6 

-2.5 

1975 

5.6 

6.0 

-4.2 

15.4 

Texas 

1972 

0.3 

3.6 

-5.6 

6.2 

1965-1971 
Model  Year  Cars 

1973 

4.7 

3.6 

-1 .2 

10.5 

1974 

-7.1 

4.4 

-14.3 

0.0 
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The  results  of  the  analyses  are  consistent  with  the  null  hypothesis  that 
the  introduction  of  seat  back  locks  in  2-door  passenger  cars  had  no  effect  on 
the  injury  risk  to  drivers  in  these  cars.  That  is,  the  results  do  not  demon- 
strate that  this  aspect  of  the  Standard  has  been  effective  in  reducing  injury. 

In  conjunction  with  this  basic  conclusiosn,  the  following  observations  are  made. 

• A comparison  of  the  effectiveness  results  obtained  for  the 

observed  (raw)  unadjusted  data  with  the  smoothed  (modeled) 
adjusted  data  shows  that  usually  a greater  effectiveness 
is  obtained  with  the  smoothed  adjusted  data.  In  the  ob- 
served data,  the  reduction  in  injury  rates  from  Pre-Standard 
to  Post-Standard  cars  is  greater  for  4-door  cars  than  for 
2-door  cars.  Thus,  modeling  and  adjustment  to  remove  con- 
founding effects  does  increase  effectiveness;  however,  in 
most  cases,  negative  values  remain,  implying  that  not  all 
confounding  effects  have  been  removed  (presuming  that  the 
introduction  of  seat  back  locks  does  not,  in  fact,  increase 
injury  risk). 

• The  variability  in  results  among  years  is  greater  in  North 

Carolina  with  the  small  data  base  than  in  Texas  with  its 
much  larger  number  of  cases, 

• The  attempt  to  reduce  or  eliminate  unexplained  confounding 

effects  by  restricting  the  sample  of  cases  to  drivers 
occupying  passenger  cars  with  model  years  from  1965  to 
1971  yielded  results  that  are  very  similar  when  compared 
with  the  full  Texas  sample. 

The  failure  to  find  positive  effectiveness  for  Injury  reduction  to  drivers 
of  2-door  cars  precludes  the  carrying  out  of  the  final  step  in  the  analysis,  which 
would  have  been  to  extrapolate  the  results  based  on  Texas,  North  Carolina  and 
New  York  analyses  to  nationwide  estimates  of  the  number  of  injuries  avoided. 

It  is  recognized  that  the  above  analyses  may  have  been  adversely  affected 
by  unidentified  or  unreported  confounding  effects.  Certainly  the  possibility 
exists  that  other  Standards  being  implemented  during  the  late  Sixties  and  early 
Seventies  were  differentially  applied  or  had  significantly  greater  effectiveness 
in  2-door  or  4-door  cars.  Then,  differences  in  the  reduction  of  injury  rates 
might  be  more  directly  related  to  these  factoos  than  the  introduction  of  seat 
back  locks.  Additionally,  the  pronounced  increase  in  preference  for  2-door  cars 
during  the  late  Sixties  and  early  Seventies  may  vary  significantly  among  the 
buying  and  driving  population.  While  driver  age,  driver  sex,  vehicle  weight  and 
manufacturer  are  all  variables  chosen  for  modeling  and  adjustment,  it  is  by  no 
means  certain  that  all  potential  confounding  effects  can  be  accounted  for.  For 
example,  the  profile  of  driver  characteristics  for  drivers  of  2-door  subcompact 
cars  compared  to  drivers  of  4-door  full  size  cars  may  reflect  socioeconomic  and 
personality  factors  that  are  not  adequately  accounted  for  by  the  variables  analyzed 
to  remove  confounding  effects. 
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3.2  Analysis  of  Rear  Seat  Occupant  Fatalities 

3.2.1  Background 

Th6  purpose  of  this  analysis  is  to  assess  whether  the  requirement  for 
seat  back  locks  for  folding  front  seat  backs  in  2-door  passenger  cars  increases 
the  number  of  fatalities  among  rear  seat  occupants  in  crashes  which  involve 
fire/explosion  or  immersion.  It  has  been  suggested  that  the  difficulty  of 
finding  and/or  operating  a seat  back  lock  release  in  a panic  situation,  such  as 
post”crash  fire  or  immersion,  could  lead  to  increased  rear  seat  occupant  fatalities. 

3.2.2  Data 

The  data  were  derived  from  the  Fatal  Accident  Reporting  System  (PARS)  for 
1975,  1976,  1977  and  1978.  Table  3-46  shows  that  there  were  3601  passengers  in 
fire/explosion  and  immersion  accidents  in  PARS,  and  that  89  percent  of  the  pas- 
sengers were  in  vehicles  involving  fire/explosion,  while  11  percent  of  the  pas- 
sengers were  in  immersed  vehicles.  Also,  the  frequency  of  front  seat  and  rear 

seat  passengers  was  essentially  identical  in  both  types  of  accidents  (86  percent 

* 

and  14  percent,  respectively). 


TABLE  3-46 

SEATING  POSITION  OF  PASSENGERS  IN 
FIRE/EXPLOSION  AND  IMMERSION  ACCIDENTS 

(Source:  FARS  1975,  1976,  1977,  1978) 


Fire/Explosion 

Immersion 

Tota 

1 

Passenger 

Location 

Number 

% 

Number 

of 

lO 

Number 

% 

Front  Seat 

2741 

85.7 

347 

85.9 

3088 

85.8 

Rear  Seat 

456 

14.3 

57 

14.1 

513 

14.2 

Total 

Passengers 

3197 

100 

404 

100 

3601 

100 

Percent 

88 

.8 

11.2 

100 

The  rear  seat  occupancy  levels  in  these  FARS  cases  are  about  50  percent  higher 
than  those  encountered  in  all  accidents,  based  on  North  Carolina  data  for 
1973,  1974,  1975,  1976  [ 3 ]. 
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Table  3-47  shows  the  injury  distributions  for  513  rear  seat  passengers  in 
fire/explosion  and  immersion  FARS  cases.  The  fatality  rate  for  this  biased  set 
of  data  is  44  percent  for  both  f ire/explosion  and  immersion.  In  contrast.  Table 
3-48  indicates  that  the  fatality  rate  for  3088  front  seat  passengers  in  fire/ 
explosion  and  immersion  in  FARS  cases  is  much  greater  than  for  rear  seat  passen- 
gers: 50  percent  higher  in  fire/explosion  and  75  percent  higher  in  immersion. 


TABLE  3-47 

INJURY  DISTRIBUTIONS  FOR  REAR  SEAT  PASSENGERS 
IN  FIRE/EXPLOSION  AND  IMMERSION  ACCIDENTS 

(Source:  FARS  1975,  1976,  1977,  1978) 


Injury 

Status 

Fire/Explosion 

Immersion 

Total 

Number 

% 

Number 

* 

Number  j % 

Not  Injured 

15 

3.3 

11 

19.3 

26 

5.1 

Killed 

202 

44.3 

25 

43.3 

227 

44.2 

A 

143 

31.4 

7 

12.3 

150 

29.2 

B 

79 

17.3 

7 

12.3 

86 

16.8 

C 

17 

3.7 

7 

12.3 

24 

4.7 

Total 

Occupants 

456 

100 

57 

100 

513 

100 

TABLE  3-48 


INJURY  DISTRIBUTIONS  FOR  FRONT  SEAT  PASSENGERS 
IN  FIRE/EXPLOSION  AND  IMMERSION  ACCIDENTS 

(Source:  FARS  1975,  1976,  1977,  1978) 


Injury 

Status 

Fire/Explosion 

Immersion 

Total 

Number 

% 

Number 

L . 

% 

Number 

% 

Not  Injured 

91 

3.3 

24 

6.9 

115 

3.7 

Ki 1 1 ed 

1825 

66.6 

268 

77.5 

2093 

67.8 

A 

544 

19.9 

17 

4.9 

561 

13.2 

B 

222 

3.1 

27 

7.8 

249 

3.1 

C 

58 

2.1 

10 

2.9 

68 

2.2 

Unknown 

1 

1 

2 

Total 

Occupants 

2741 

100 

347 

100 

3088 

100 
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3,2,3  Analysis  of  FARS  Data 

The  analysis  of  a potential  trapping  effect  for  rear  seat  occupants  in 
Post-Standard  2-door  passenger  cars  was  conducted  for  accidents  involving 
post-crash  fire  or  explosion  and  accidents  involving  immersion.  The  hypothe- 
sis tested  in  this  particular  analysis  is  that  the  presence  of  seat  back  locks 
increases  the  likelihood  of  rear  seat  occupants  of  Post-Standard  2-door  cars 
being  killed  as  a result  of  being  trapped  in  a panic  situation.  Empirical 
measures  of  any  potential  trapping  effect  that  might  be  attributed  to  the 
presence  of  seat  back  locks  were  obtained  by  contrasting  the  Pre-  to  Post- 
Standard  ratios  of  occupant  fatality  rates  for  2 and  4-door  cars  as  follows. 


[Trapping  1 ^ 

r Fatality  Rate  for  Occupants 
) of  Post-Standard,  2-Door  Cars 

Fatality  Rate  for  Occupants 
^ of  Pre-Standard,  4-Door  Cars  1 ^ 

Effect 
L (T) 

1 Fatality  Rate  for  Occupants 
V.  of  Pre-Standard,  2-Door  Cars 

Fatality  Rate  for  Occupants  / 
of  Post-Standard,  4-Door  Cars  J 

where  values  of  T are  computed  separately  for  front  and  rear  seat  occupants. 
Therefore,  if  the  presence  of  seat  back  locks  increases  the  possibility  of  rear 
seat  occupants  of  2-door  cars  being  trapped, computed  values  of  T for  rear  seat 
occupants  will  be  positive,  representing  the  precent  increase  in  rear  seat  occu- 
pant fatality  rates  due,  by  inference,  to  trapping. 

The  distribution  of  fatalities  among  3086  front  seat  occupants  and  513 
rear  seat  occupants  in  fire/explosion  and  immersion  accidents  is  shown  in  Table 
3-49  for  2-door  and  4-door  cars,  Pre-  and  Post-Standard.  The  results  of  the 
trapping  effect  analysis  are  given  in  Table  3-50. 

These  results  do  not  support  the  hypothesis  that  seat  back  locks  may  in- 
increase the  possibility  of  rear  seat  occupants  being  trapped  in  panic  situations. 
Contrary  to  expectations,  a negative  value  of  T (-19  percent)  was  computed  for  513 
rear  seat  occupants  contrasted  with  a -4  percent  value  for  front  seat  occupants. 

In  other  words,  the  data  indicate  that  there  is  an  estimated  19  percent  decrease 
in  the  Pre-  to  Post-Standard  ratios  of  rear  seat  occupant  fatality  rates  corres- 
ponding to  2-door,  Post-Standard  vehicles.  It  can  be  speculated  that  the  locked 
seat  back  may  act  as  a restraint  on  the  forward  movement  of  rear  seat  passengers 
during  a crash,  and  hence  reduce  the  likelihood  of  serious  or  fatal  injury.  Such 
an  effect  is  perhaps  much  more  important  than  a possible  trapping  effect,  and  could 
be  particularly  important  in  more  violent  accidents  involving  fatalities  and 
fire  or  explosion. 


TABLE  3-49 

FATALITY  DISTRIBUTION  IN  FIRE/EXPLOSION  AMD  IMMERSION  ACCIDENTS 


TABLE  3-50 

DATA  USED  TO  EVALUATE  TRAPPING  EFFECT 


Condition 

Occupant 

Location 

Percent 

Killed 

in 

2-Door 

Pre 

(p„) 

Percent 

Killed 

in 

2-Door 

Post 

^’’21) 

Percent 

Killed 

in 

4-Door 

Pre 

(P12) 

Percent 

Killed 

in 

4-Door 

Post 

(P22) 

Trapping  Effect 
^ {(^  ^ •’] 

Standard 

Deviation 

Fire/ 

Explosion/ 

Itimersion 

Rear 

Seat 

(N=  513) 

51.3 

45.3 

37.0 

40.5 

- 19  Percent 

27.3 

Front 

Seat 

(N=3086) 

61.5 

68.8 

58.4 

68.2 

- 4 Percent 

7.7 
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3.3  Analysis  of  NCSS  Data  on  Seat  Intrusion 


3.3.1  Background 

In  an  effort  to  obtain  more  information  on  seating  system  failure  and 
associated  injuries,  available  data  from  NCSS  were  examined.  Unfortunately, 
the  computerized  information  available  is  quite  limited.  Relevant  information 
is  contained  in  NCSS  from  1 April  1978  onward  regarding  seat  failure,  although 
it  is  incomplete.  A serious  limitation  to  the  data  is  that  impact  intrusion 
direction  (forward  or  rearward)  is  not  given  when  seat  failure  does  not  occur. 

It  is  given  only  for  cases  of  seat  failure.  The  variables  of  interest  are: 

• Pre/Post  Standard 

• 2-Door/4-Door  Car 

• Impact  Intrusion  Direction  (Forward/Rearward) 

• Seat  Failure 

- No  failure 

- Seat  adjuster  failure 

- Track  failure 

- Seat  back  lock  failure 

- Other  failure 

• AIS  Injury  Level 

In  the  NCSS  subsample  studied  here,  the  distribution  of  cases  by  seat  fail- 
ure is  shown  in  Table  3-51,  Less  than  four  percent  of  the  cases  involved  seat 
failure. 

TABLE  3-51 

DISTRIBUTION  OF  NCSS  CASES  BY  SEAT  FAILURE 


Condition 

Number  of  Cases 

Percent 

No  Seat 
Failure 

31,114 

96.0 

Seat 

Failure 

1,226 

3.8 

Unknown 

52 

0.2 

Total 

32,392 

100.0 

3.3.2  Data  Analysis 

An  initial  review  of  the  NCSS  data  produced  the  following  ovservations 
and  conclusions. 

• The  seat  failure  variable  indicates  there  are  2383  Pre- 

Standard  cases  with  seat  failure  occurring  in  2.4  percent 
of  the  cases,  as  compared  to  24,459  Post-Standard  cases 
with  seat  failure  occurring  in  3.7  percent  of  them.  Of 
course,  seat  failures  involving  the  seat  back  lock  are 
possible  only  in  Post-Standard  cars. 
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• It  is  not  possible  to  analyze  seating  system  failure/no 

failure  as  a function  of  impact  intrusion  direction  because 
this  variable  is  not  reported  in  the  case  of  no  seat 
failure. 

• The  seat  failure  information  is  categorized  as  follows: 

a)  Failure  of  seat  adjuster. 

b)  Failure  of  seat  track. 

c)  Failure  of  seat  back  locks. 

d)  Other  failures. 

Other  failures  generally  refers  to  seat  deformation  re- 
sulting from  passenger  impact,  inertial  forces  due  to  seat 
mass  or  deformation  by  intrusion  of  passenger  compartment. 
Of  the  961  cases  of  seat  failure,  89  percent  are  in  the 
"Other"  category.  Seat  track  failure  and  seat  adjuster 
failure  each  account  for  2-3  percent  of  the  failure  cases 
with  seat  back  locks  accounting  for  about  8 percent  of  the 
failure  cases  (i.e.,  90  cases). 


The  distribution  of  AIS  injury  level  by  seat  failure  occurrence  and  non- 
occurrence is  given  in  Table  3-52.  The  differences  are  very  marked.  There  is 
no  injury  in  77  percent  of  the  no  seat  failure  cases  in  contrast  to  only  26 
percent  of  the  seat  failure  cases.  A fatal  or  critical  injury  occurs  in  2.9 
percent  of  the  seat  failure  cases  in  contrast  to  only  0.5  percent  of  the  no 
seat  failure  cases.  The  limited  sample  size  (only  32  cases)  of  known  AIS  level 
with  seat  back  lock  failure  precludes  estimating  the  AIS  distribution  separately 
for  seat  back  lock  failure  (oddly,  AIS  level  was  unknown  in  58  seat  back  lock 
failure  cases) . 

TABLE  3-52 

INJURY  LEVEL  DISTRIBUTION  FOR  SEAT  FAILURE  AND  NO  FAILURE 


AIS 

Level 

Seat  Failure 

No  Seat  Failure 

Percent 

All 

Percent 

(Unknowns 

Excluded) 

Percent 

All 

Percent 
(Unknowns 
Excl uded) 

0 

1 

2 

3 

4 

5 

6 

Unknown 

17.7 
27.5 
10.4 

8.8 

2.7 

1.4 

0.7 

30.8 

(25.6) 

(39.8) 
(15.0) 

(12.8) 
( 3.9) 
( 2.0) 
( 0.9) 
( - ) 

56.5 

12.0 

2.8 

1.1 

0.3 

0.3 

0.1 

26.9 

(77.3) 

(16.4) 
( 3.9) 
( 1.5) 
( 0.4) 
( 0.3) 
( 0.2) 
( - ) 

Total  % 

100.0 

(100.0) 

100.0 

(100.0) 

Total  Cases 

1226 

(847) 

31,114 

(22,742) 
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The  distribution  of  AIS  injuries  is  given  in  Table  3-53  for  rearward-directed 
forces  and  forward-directed  forces  in  seat  failure  cases  only.  A forward-directed 
force  is  due  to  a rear  impact  and  a rearward-directed  force  is  due  to  a frontal 
impact.  The  distributions  are  fairly  similar  and  it  would  be  speculative  to 
attempt  to  draw  inferences  from  the  small  differences,  given  the  limited  number 
of  cases  upon  which  the  distributions  are  based. 

TABLE  3-53 

INJURY  LEVEL  DISTRIBUTION  BY  INTRUSION  FORCE  DIRECTION 

FOR  CASES  OF  SEAT  FAILURE 


AIS 

Forward-Directed 

Rearward-Directed 

Level 

Force  (%) 

Force  (%) 

0 

17.3 

22.1 

1 

25.4 

26.6 

2 

10.1 

9.7 

3 

8.9 

7.4 

4 

2.4 

2.7 

5 

1.5 

1 .4 

6 

1.0 

0.5 

Unknown 

33.4 

29.6 

Total  % 

100.0 

100.0 

Total  Cases 

682 

444 

The  distribution  of  seat  failure  type  by  rearward-directed  and  forward- 
directed  forces  is  given  In  Table  3-54.  Of  greatest  interest  in  the  comparative 
distributions  is  the  greater  frequency  of  occurrence  of  seat  back  lock  failure 
with  a rearward-directed  force  (i.e.,  a force  due  to  a frontal  impact). 


TABLE  3-54 

FREQUENCY  OF  SEAT  FAILURE  BY 
INTRUSION  FORCE  DIRECTION 


Seat  Failure 

Forward-Directed 

Rearward-Directed 

Type 

Force  (%) 

Force  (%) 

Seat  Adjuster 

2.8 

2.0 

Track 

3.4 

2.5 

Lock 

5.4 

11.9 

Other 

85.2 

77.3 

Unknown 

3.2 

6.3 

Total  % 

100.0 

100.0 

Total  Cases 

682 

444 
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In  summary,  the  NCSS  data  sample  contains  limited  computerized  informa- 
tion on  seat  failure  and  Injury  for  cases  after  April  1,  1978,  Seat  failure 
occurred  in  2.4  percent  of  2,383  Pre-Standard  cases  as  compared  with  3.7 
percent  of  24,459  Post-Standard  cases.  Only  90  cases  of  seat  back  lock  failure 
are  available  and  the  AIS  level  is  unknown  for  58  of  these  cases.  Based  on 
847  cases  of  all  types  of  seat  failure  and  22,742  cases  without  failure  with 
known  AIS,  the  probability  of  escaping  any  injury  is  three  times  greater  when 
no  seat  failure  occurs,  and  the  probability  of  a fatal  or  critical  injury  is 
about  five  times  greater  with  seat  failure.  Seat  failure/no  failure  comparisons 
are  restricted  by  the  lack  of  information  on  impact  intrusion  direction  (forward 
or  rearward)  for  no  failure  cases. 

3.4  References  for  Section  3 

1.  Motor  Vehicle  Manufacturers  Association  of  the  U.S.,  Inc.  Automotive  Foots 

and  Figures i 1967-1973,  MVMA,  Detroit,  Michigan. 

2.  Engleman,  L.,  J.W.  Frane  and  R.I.  Jennrich.  BMDP-77  Biomedioat  Computer 

Programs  P^SerieSy  University  of  California  Press,  Berkeley,  California, 

1977. 

3.  Clark,  V.J.  Single  Vajoiahle  Tabulations  for  1973-1976  Forth  Carolina 

Aaoidents y Highway  Safety  Research  Center,  University  of  North  Carolina, 

Chapel  Hill,  North  Carolina,  1977. 
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APPENDIX  A 

FULLY  CROSS  CLASSIFIED  TABLES 
OF  OBSERVED  STATE  MASS  ACCIDENT  DATA 


i 

i 


TABLE  A-1 

FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1972 
RAW  DATA  FOR  KA/BCO  INJURY  DICHOTOMY 


i 

City  Size: 

Less  than  5,000 

City  Size: 

5,000-250 

,000 

»LClvH»:  iiri  L 

PKenuiT  1 

INJIIKY 

(U 

DKVAGfc 

ACtTtPfc  STYLE 

PREPUSI  1 

INJURY 

m 

I u 

A b 

p I 

KPA 

btcto 

0 

A 3 

P 1 

KfcA 

B + C + O 

UTHtW  M*  C-U(lul< 

PH»  1 

7H 

1961 

lb-2<« 

OlHtK  Hy  el»UUUK 

PKfc  I 

69 

bu  / 1 

HUS  1 I 

dblU 

HUbI  I 

63 

6995 

'' 

M'UOuH 

Pwk  1 

Si 

19S9 

9-UntlH 

PKfc  I 

9b 

5P97 

PUS  t I 

3S 

9i3 

PuSI  I 

16 

dsan 

f'NKU  CAK  ^•UUUH 

PKk  1 

3 

90 

PkKU  LAh  (i-uDUH 

PKfc  I 

10 

9S1 

1, 

PUS  1 I 

b 

S3 

Hu&r  I 

9 

999 

4»Utlul< 

1 

t>Nt  1 

a 

109 

9 - UIJuK 

PKfc  I 

9 

530 

PU8I  I 

0 

sa 

PUST  1 

b 

215 

nuJtCT  «i*UUUK 

PKfc  i 

na 

279 

t.u.ltl.  I 2»UOUK 

PKfc  I 

96 

596 

PU3T  I 

UO 

997 

Hubf  I 

j 

56 

872 

r 

i(-UOUh 

1 

PKH  1 

3a 

239 

9«UUUK 

PKfc  I 

3b 

591 

1 

PUSI  I 

19 

US 

Pus  I I 

9 

230 

i 

i di-iH 

OrHtH  I^V  «i*UOUM 

PKt  I 

va 

S99 

<ib-39 

(IlHth  My  «;»UUUK 

PKfc.  t 

2b 

1927 

f 

j 

Pus  f I 

69 

I3bb 

Husr  I 

36 

9365 

i4*unuH 

PKfc  I 

93 

693 

9-unuP 

PKfc  I 

36 

2099 

' 

I 

PUS  1 I 

99 

7b0 

Pus  I I 

15 

2010 

i 

f'NKU  CAK  d-UUOk 

PKfc  i 

9 

29 

PKKU  LAn  i*U()UK 

PKfc  i 

b 

1 35 

PUSt  I 

3 

2B 

HOST  I 

J 

a 

173 

MoUUUK 

I 

Pht  I 

u 

37 

9>UOUK 

PKfc  I 

3 

173 

PUS  1 I 

0 

21 

PUS  ? I 

1 

99 

Oujtct  iioUOljH 

PKfc  I 

1 1 

S9 

OuJt,f:T  2-OOuK 

PKfc  1 

13 

169 

PUS  r I 

19 

216 

HUS  ( I 

J 

29 

358 

<4*0()Ut< 

I 

HHt  I 

17 

SB 

9»U0UK 

PKfc  I 

lb 

216 

puaj  1 

b 

95 

POST  1 

6 

115 

iS  t 

OtHtH  HV  ^-onoH 

PKfc  I 

69 

7b9 

3b  ♦ 

OTHER  Hy  i»uOuR 

PKfc  I 

91 

2976 

POSl  1 

S3 

1939 

HOST  I 

I 

35 

9167 

<)»ontjK 

1 

HkE  I 

137 

1938 

9-UOUK 

PKfc  I 

S5 

6036 

PUST  I 

176 

2663 

PUST  I 

76 

7089 

HKKU  tAK  ri-UUUH 

PKfc  I 

1 

29 

PKKU  CAk  2<U0UR 

PKfc  1 

9 

193 

Pus  I I 

1 

32 

Hus  r I 

J 

S 

199 

M » U n IJ  M 

I 

Hhfc  1 

n 

99 

9'UUUK 

PKfc  I 

lb 

578 

PUS  1 I 

3 

be 

PUSI  I 

a 

299 

DUJLtl  i-OnUH 

PKfc  I 

a 

112 

OUJtC  1 d-UOUK 

PKfc  I 

21 

175 

PUST  I 

19 

169 

HOST  I 

I 

31 

259 

I 

HNl  I 

ua 

219 

9’-UflUK 

PKfc  I 

9b 

919 

PUS  1 1 

3 a 

269 

PUS  t J 

lb 

ib9 

A-1 
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TABLE  A-1  (Continued) 


City  Size:  Over  250,000 


OHVAGt  ACtTYPfc  STYLE  PREPOST  I 


injury 

KtA 


m 


B + C + O 


I*?-?*)  niHtW  MV  S-OflUf<  PHE 

PU81 

0-UOuR  PHf 
PUST 

PHKU  CAN  i-UOUN  PNf 
PUST 

4fUOUP  PNf 
PUST 

OBJECT  a-OOuR  PHE 
POST 

q-UOuR  PNE 
POST 


ne 

I 

77 

?5 

> 1 
13 

e 

a 

89 

59 

8b 

ao 


bftba 

10ba7 

503? 

2790 

«51 

505 

458 

139 

684 

98? 

556 

an 


a5-34 


OTHER  MV 

a-onuH 

PHE  I 

67 

3179 

POST  I 

1 

PRE  I 

100 

7647 

4-DOuH 

64 

2809 

POST  I 

19 

2831 

PHKU  CAN 

a-onoH 

PNE  I 

14 

?12 

PUS  T 1 

I 

PHE  1 

11 

?53 

4-UOUP 

It 

24? 

PUS?  I 

2 

81 

ObJEC I 

a-oouR 

PHE  I 

49 

277 

PUST  1 

I 

PNE  1 

50 

531 

M'UOuH 

48 

256 

PUS  T t 

ai 

150 

35  ♦ 


OtHtP  MV  a-UOUN  PhE 
PUS  T 

4-UOUN  PNE 
PUS  r 

PNKU  LAN  a-OOUP  PHE 
PUST 

4-UOuH  PNE 
PUS  I 

OHJECI  a-UfluP  PHF 
Pus  I 

'4“UUUU  PHE 
PuS  T 


79 

78 


l?9 

88 


10 

10 


?4 

9 


4 3 
39 


69 

<ia 


3794 

6940 

6533 

6513 

aafl 

?97 

494 

?80 

?44 

369 

4/t 

33P 
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TABLR  A-2 

FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1972 
RAW  DATA  FOR  KAB/CO  INJURY  DICHOTOMY 


City  Size:  Less  than  5,000 

City  Size:  5,000-250,000 

. UrtV4bt  OCCIYK-L  ijlvlt  K’KteObl  I II'-JIIHY  UJ 

u A b PI  C«tl 

URVA6E  3CCIYPE  STYLE  PHtPOST  I IKJURY  (I) 

U A 8 PI  RtA+H  C+0 

Ib-PM  MV  d-UDljK  PmE  I 146  Hil 

PUbI  1 Sbb  dibit 

1 

4-U(JUH  PnI  1 lill  I3b6 

pusi  I eo  870 

......... 

15-84  OlHtK  MV  8-UUUK  PKt  I 38b  5816 

PUSI  I 368  6676 

1 

4*UUUP  PkI  I 859  5083 

Pusi  I 113  8783 

PkKU  CAK  PKI  I 81 

PUSI  I 9 79 

I 

4-UUUH  PiVf  I 9 108 

PUSI  1 8 30 

PkKU  LAK  8-UOUP  PKt  I 5/  434 

PUSI  I 48  456 

I 

4-UOuK  PKt  I 5/  488 

POST  1 lb  804 

OOJtl.  1 8-uOuK  PKf  I 61  835 

PUSI  I 181  984 

1 

9.-U0UN  Put  I 81  190 

PUSI  I 35  108 

----“I i 

lldltCI  8-UUUK  PKt  I 158  498  | 

PUSI  I 195  733 

I 

4-UOUK  PKt  I 135  491 

PUST  I 47  198 

85-34  OlHtH  MV  8"UflUP  Pht  I 85  501 

POST  I 175  1844 

I 

4-UOUH  PKt  I mi  585 

POST  1 99  695 

.................. I .................. 

85-34  OlHtK  MV  8-UOuK  PKt  I 143  1809 

PUSI  I 199  4804 

I 

4-UOuK  PKt  I 139  1991 

PUST  1 87  1938 

PNKU  LAN  8-UOUh  PHt  I 8 85 

PUSI  I 6 85 

I 

4-UliuH  Pht  I 6 31 

PUSI  I 5 16 

PkKU  CAK  8-unuK  PKt  I 84  116 

PUST  I 81  154 

1 

4-UOuP  PKt  I 17  159 

PUSI  I 9 86 

OttJttl  8»U0Uh  PKt  I 38  69 

PUSI  I 51  184 

I 

4-UOuH  PKt  1 33  78 

PUSI  1 80  80 

Ou.ltCT  8-UUUK  PKt  I 58  144 

PUSI  I 80  308 

I 

4-ODuK  PKt  I 53  179 

POST  1 83  98 

3b  ♦ OlhtH  MV  8-UnuK  PhE  I 135  688 

post  1 815  1307 

I 

4-UUUK  PKt  ! 357  1718 

PUSI  I 413  8486 

35  ♦ OlhtH  MV  8-OUUK  PKt  I 167  8350 

PUSI  I 807  4015 

I 

4-UUUK  PKt  I 36b  5757 

PUSI  I 319  6846 

PKKU  CAk  8-UOUR  PKt  I 7 83 

PUSI  I 9 84 

I 

4-UOuH  PKL  I 15  88 

PUSI  I 10  51 

PKKU  LAK  8-UUuk  PKt  I 88  174 

PUSI  I 34  168 

I 

4-unuK  PKt  1 58  535 

PUSI  I 88  874 

i 

UU,ILC|  d-lJllUM  PKt  I 3b  99 

PuSI  J Ut  146 

I 

4-Ut)UH  PKt  I 6b  1/5 

PUSI  I bb  833 

UUJtCI  8-UUUh  PKt  I 59  137 

PUSI  I 76  814 

I 

4-utiU('  PKt  I 143  316 

PUSI  I 90  864 

TABLE  A-2  (Continued) 


City  Size:  Over  250,000 

URV4GF  ACCTYPE  STYLE  PHtPOST  I INJURY  (I) 


u 

A 

S 

p 

I 

RAA  + H 

CyO 

niPEH  pv 

2-unuH 

f'PF, 

I 

JRR 

5573 

POST 

1 

I 

I 

Sis 

• 10272 

R-OUUP 

PHF 

ahs 

4S9b 

POST 

I 

ei 

272S 

phko  car 

i-DOuP 

PHt 

I 

f>i 

901 

POST 

I 

I 

I 

959 

R'UOUP 

pre 

56 

910 

P03  r 

I 

129 

OBJECT 

2-UOUP 

PRE 

I 

aaa 

551 

POST 

I 

I 

I 

S13 

R-UOUR 

PRE 

190 

952 

FUST 

I 

59 

179 

<js-3a 

OTHER  HV 

a-unop 

PRE 

I 

209 

3037 

POST 

1 

I 

I 

319 

7928 

i|-UQUR 

PRE 

1P2 

2691 

POST 

1 

93 

2759 

PHKU  CAR 

a-onuR 

PRE 

I 

30 

196 

POST 

I 

I 

I 

35 

229 

4-UOUR 

PHF 

«3 

210 

POST 

I 

12 

7 3 

OBJECT 

a-uuuR 

PRF 

I 

109 

217 

POST 

I 

I 

I 

137 

999 

<4»U0UR 

PRE 

10b 

19S 

POST 

I 

5b 

115 

3S  + 

other  hv 

a-Doufi 

PRF 

I 

299 

3579 

PUS  ? 

I 

I 

I 

319 

6709 

r-oour 

PRf 

3P1 

6281 

POST 

I 

29b 

B305 

PHKU  CAR 

a-unuR 

PRE 

1 

97 

251 

PUS  T 

I 

I 

I 

92 

265 

(T-DfHjR 

PRF 

«3 

935 

PUS  T 

I 

90 

299 

OHJECT 

a-u'iup 

PRF 

I 

97 

190 

PUS  1 

T 

I 

T 

1 1 3 

315 

PRF 

1H6 

379 

PUS  r 

I 

9 9 

PHI 
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TABLE  A-3 


FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1972 
RAW  DATA  FOR  KABC/0  INJURY  DICHOTOMY 


TABLE  A-3  (Continued) 


City  Size:  Over  250,000 

UHVAUE 

ACClYPfc  style 

PHEPOST  I 

IKJIIHY  •(!) 

0 

A S 

P I 

K+AtB+C 

0 

J 

(MHLH  Hv 

Pwt  I 

60i 

5369 

PUSI  I 

anu  • 

99a? 

M-UUuH 

HKt  I 

^Oi 

4706 

HUSI  I 

IHb 

Pbb9 

EnKL)  LAK  (i-UHuK 

PKt  I 

»I 

4BI 

PUS  t I 

Kb 

433 

i)-UnUH 

PKt  I 

n 

395 

PUS  { I 

\b 

125 

tIUJtCl  i-UOuK 

PHe  I 

dbH 

509 

PUSI  t 

JOO 

791 

i(»UOUK 

PML  I 

tiOY 

433 

PUSt  I 

7<4 

159 

cS-54 

OlHtW  MY  <i"UOUN 

PKt  I 

Aib 

2910 

PU81  I 

1 

b70 

7177 

PKt  1 

d<>7 

25/6 

PUST  I 

I9<( 

26bS 

PMMJ  LAr<  atUOUK 

PKt  1 

ISU 

PUSI  I 

a<( 

220 

<(»UOOK 

PKt  I 

b« 

199 

PUSI  I 

15 

70 

tlOJtCI  2»0nuH 

PKt  I 

204 

PUST  I 

IHU 

401 

4«unuh 

PKt  1 

121 

1S3 

PUST  I 

f)5 

106 

+ 

0|HtH  Mv  ^»L)UUh 

PKt  i 

4Sb 

3428 

PUSI  I 

559 

6459 

1 

HKP  I 

603 

6059 

PUS  I I 

511 

S090 

PKKL  tAK  ,j«UUUH 

PKt  i 

5b 

243 

PUSI  I 

52 

255 

^(•'UOuP 

PKh  I 

101 

417 

Pus  I I 

53 

236 

Ob.ItC1  2-UOUH 

pke  i 

115 

172 

PUS  1 I 

150 

278 

<J«ULlut' 

PKC  I 

191 

349  1 

PUSI  1 

117 

26  3 1 
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I TABLE  A-4 

FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1973 
I RAW  DATA  FOR  KA/BCO  INJURY  DICHOTOMY 

I 


i 

Driver  Age: 

15-24 

Driver  Age 

: 25- 

34 

Cl 

amt 

HHl  Kiial  1 

INJIIHY 

m 

H0CLA8S 

ClTYSlZb 

STYLE 

PHF  POST 

I 

INJUHY 

tl) 

w 

C 

a 

p I 

H t A 

btctn 

H 

C 

S 

P 

I 

K + A 

H+c+n 

riUiHHAy 

L 1 iOH 

ci-UllUA 

HKY  I 

by 

706 

rtlbHwAY 

U bOA 

a-onui' 

PHI 

I 

1b 

asa 

HUb  ( 1 

IHb 

aiaa 

PUS  1 

1 

7b 

lObn 

A-UlluH 

PHfc  1 

6b 

6S7 

4-UOuH 

PhL 

A 

I 

30 

ao8 

Hua  I I 

y; 

737 

PUST 

I 

34 

530 

buK-?bOH 

a-uuuK 

HKF  I 

io 

18b9 

boK->3bOH 

3-UOuH 

phE 

I 

18 

719 

HUST  I 

7 S 

4609 

POST 

I 

3 7 

aa9i 

il-UOuK 

PHK  1 

10 

1770 

4"UUUH 

PkL 

I 

34 

803  1 

HUSI  I 

14 

lb34 

PUS  1 

I 

13 

lObs  y 

iiijOH  ♦ 

a-uouK 

PHE  I 

4S 

1608 

3bC6  t 

3*0DUH 

PHE 

I 

30 

1004  1 

PU3T  I 

<»1 

b348 

PUSl 

1 

71 

3697  ;i 

<|-UtlUH 

PKE  1 

30 

lb7a 

4"U00H 

PHE 

I 

ai 

963  1 

PU3T  I 

17 

1380 

PUSl 

1 

19 

1 346  1 

CM  Y HU 

CT  bOK 

a»uuuH 

PHE  i 

ao 

467 

CNIY  HU 

LI  bOK 

a«uouK 

PHE 

I 

16 

168  1 

PU31  I 

61 

1137 

PUST 

I 

38 

533  1 

<l-UOuH 

PHE  I 

39 

477 

4«U0UK 

PHE 

1 

17 

190 

PU31  I 

1 7 

360 

POST 

1 

14 

1 

bUK-^bOK 

a»uuuH 

PHE  i 

9 

366 

b0K-3b06 

a<unuH 

PhE 

I 

a 

81  i 

PUST  I 

13 

663 

PuST 

I 

1 

7 

374 

q"UOUH 

PHE  1 

a 

337 

4»unuH 

PHE 

I 

b 

87 

PUSl  I 

1 

310 

PUS  r 

I 

4 

101 

iibCH  ♦ 

aououH 

PHE  I 

3 

S3 

3b06  t 

a-UDuH 

PHE 

I 

a 

44  : 

POSI  1 

1 

378 

PUSl 

I 

6 

aoo 

M»UOUH 

PHE  I 

1 

69 

4"UnuH 

PhE 

i 

I 

0 

b5  ^ 

PUST  I 

1 

63 

POST 

! 

0 

57 

ClIV  SIH 

LT  bOK 

a»unoH 

PHE  I 

0 

369 

CIIY  Slh 

LI  bOH 

3-UUuH 

PHE 

I 

0 

63 

PUST  I 

s 

514 

POST 

1 

6 

aio 

4*U0UH 

PHE  I 

a 

301 

4«U0UH 

PHE 

I 

1 

73 

PUSl  I 

3 

360 

PUS  1 

I 

a 

117 

bOK*abOH 

a-’UituK 

PHE  I 

b9 

3349 

boK-abOK 

a*uuuH 

PHE 

I 

aa 

1043 

PUSl  1 

7S 

7158 

PUST 

3 

f 

3a 

3171 

/(bUOuH 

I 

PHfc  I 

47 

3388 

4«U00H 

PHE 

! 

31 

1173 

PUST  I 

11 

34S1 

PUSl 

I 

la 

1483 

abOH  t 

a«uouH 

PKE  I 

100 

3863 

3bCK  ♦ 

a-unup 

PHE 

I 

46 

189? 

PUST  1 

lb4 

6857 

POST 

J 

J 

96 

60  36 

4 > U lUl  H 

PHE  I 

94 

3364 

4-UOUH 

PHE 

T 

48 

1774 

PUST  I 

3b 

3737 

PUST 

1 

34 

3154 

A- 7 


TABLE  A-4  (Continued) 


Driver  Age: 

35  and 

Older 

HOtUASS 

Cl  TYSlZt 

amt 

HHEP08T 

I INJUKY 

(I) 

H 

C 

a 

P 

I K>  A 

B+c*n 

mIijHaA  r 

1 1 iOA 

(i^UiUlK 

FKt 

I 

424 

HUS  1 

I 62 

1119 

q-umjH 

Hal 

! Ill 

1 094 

FUb  1 

t 1 lb 

2077 

•nil" 

HAt: 

I 22 

836 

HUST 

I 5b 

r 

2185 

HHE 

1 53 

2095 

PuS  r 

I 49 

3653 

dbOA  •» 

2"U0UK 

HKfc’ 

I tio 

1101 

Huai 

I bS 

3265 

4 ^ L)  U li  K 

HKt 

I S2 

1832 

HU3  r 

1 4b 

3599 

i.NIY  KLi 

LI  50A 

2«uOlik 

pke 

I 14 

204 

PU8T 

I 31 

531 

4«U0UK 

HKE 

I <tU 

452 

PU3  f 

1 

614 

bO*'««ibOA 

2>UUUK 

PKfc 

1 7 

92 

HUST 

I 2 

220 

«|vU0UK 

Pht 

I 3 

192 

PUST 

I 9 

369 

£bOA  ♦ 

2*UDUH 

PHt 

I 1 

47 

PU8T 

I t 

t 

175 

4>UUUK 

PKE 

I U 

79 

PUST 

I 4 

166 

CIIV  SIH 

L T bOh 

2<OOUH 

PKE 

I i 

122 

PUST 

1 1 

222 

4«UUUN 

PKE 

1 

I i 

301 

POST 

T 5 

405 

5uK»2bOA 

2-UUUN 

PKE 

i 22 

1329 

PUST 

I 27 

2967 

<49l>OUl< 

PKE 

1 55 

3127 

PUST 

I 43 

4648 

2bCK  ♦ 

2»U0Ufl 

HKE 

i bO 

2160 

PUST 

I 6J 

5464 

A*U0UN 

PKE 

1 97 

3938 

PUST 

I 68 

6159 

THE.  101AL  FRtOUFNCr  IS  J61908 


1 TABLE  A-5 

FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1973 
1;  RAW  DATA  FOR  KAB/CO  INJURY  DICHOTOMY 

i Driver  Age:  15-24 

Driver  Age:  25-34 

, Kfiu  Ahi  aitiL  i itjjhHv  m 

n t a ^ + A + tJ  CtLi 

KDCLASS  ClTYSIZt  STYLE  PHFPU3T  I INJURY  (I) 

K C b PI  6+A+B  C+O 

■ (iluhhAY  11  bO^  HKl  1 liM  (ijl 

1 Misr  1 341  ie9b 

I 

HKt  1 113  619 

HUSl  I .116  6b8 

nIuHwAY  1 1 506  2-UOUK  PKE  I 75  259 

PUSi  I 176  959 

I 

9-UOUH  PKE  I 6/  251 

PUSI  I 8b  970 

ci-UlluK  Phi  I 167  17£R 

! HUSI  I ii£  «5!d0 

) I 

<4-UOuH  PKt  I 15a  1692 

PUSI  I 77  19/1 

5o6-2506  2-unUH  PKE  I 76  659 

PUSI  I 169  2169 

I 

9-UUUH  PkE  I 8b  791 

PUSI  I 77  999 

; 2bCK  ♦ 2-Uf.'U6  PKt  I 180  1676 

f PUSI  1 375  5069 

! I 

9-uOuK  HkE  1 127  1983  - 

PUSI  I 70  1327 

2506  ♦ 2-UOuH  PKE  I 96  936 

PU5T  I 298  3720 

I 

9-UOUK  PkE  I 60  909 

PUSI  I 85  1280 

UMY  HU  LI  506  2-UUUk  PkE  1 70  925 

PUSI  I 161  1037 

I 

9-OOUK  PHE  I 7b  930 

PUSI  I 97  350 

. i . ^ 

UNIY  KU  LI  506  2-UOuP  PhE  I 19  195 

PUST  I 71  990 

I 

9-UUUK  PkE  I 93  169 

PUSI  I 38  260 

506-2506  2»00uK  PkE  1 32  293 

PUSI  I 56  619 

I 

9-UOUH  PhE  I 21  218 

PUSI  I 11  200 

J »••«•••••••••••••« 

506-2506  2-uauK  PKE  I 9 79 

PUSI  I 22  259 

1 

9-UOuH  PhE  I 10  82 

POST  1 12  93 

2506  ♦ 2-UOUK  HKE  I V 77 

PUSI  I 19  265 

I 

9-UOuH  PKE  1 2 68 

PUSI  I 3 61 

2506  ♦ 2-UOuH  PKt  1 9 37 

PUST  I 13  193 

I 

9*uauK  PKE  1 7 98 

POST  I 3 59 

LllY  blK  IT  506  2»onuh  PHt  I 23  259 

PUSI  I 16  986 

I 

9-unuH  PKE  I 18  285 

PUSI  I 12  251 

CllY  STK  LT  506  2-UOUH  PRE  I 6 56 

PUST  I 15  201 

I 

9-UOUK  PKE  I 11  65 

PUSI  I 8 III 

506-2506  2-unuK  PKE  1 284  3119 

PUSI  1 969  6767 

I 

9-unuH  PKE  I 297  3188 

PUSI  I 119  2378 

506-2506  2-uOUK  PKE  I 79  986 

PUST  1 163  3090 

I 

9-UnuH  PKE  I 117  1087 

PUST  I 50  1999 

2506  ♦ 2-UUUK  PKt  I 371  3592 

PUSI  ! 581  8926 

I 

4-UUuH  PkI  I 297  3161 

Hua 1 I 151  2612 

2506  ♦ 2-UtlUK  PKE  I 172  1766 

PUSI  I 337  5795 

I 

9-UUuH  PKE  I 162  1660 

PUSI  1 lOl  2077 

TABLE  A-5  (Continued) 


KPCLASS 

CITYSIZL 

STYLE 

PKEPU3T  I 

INJIihy 

(I) 

H 

C 

S 

P I 

K + A + B 

C + 0 

HIbHKAY 

LT  50K 

2-UMUK 

PKE  I 

101 

361 

PUS  T I 

I 

PKE  ! 

201 

1000 

6-onuK 

222 

963 

PUST  I 

369 

1686 

50K-250K 

2-UOUP 

PKE  I 

92 

766 

POST  I 

I 

PKE  1 

150 

2071 

6-UUUK 

162 

1966 

PUST  I 

227 

3675 

Driver  Age:  35  and  Older 


250h  ♦ 2-uniiR 


«-OOUH 


PHF 

PUSl 

PHF 

PUST 


130 

a3<l 

161 

162 


1015 
31  15 

1T03 

3«63 


LT  bOK 

2-unuR 

PKE 

1 

36 

182 

PUST 

I 

I 

I 

77 

685 

6*UUUR 

PKE 

83 

609 

PUST 

I 

126 

766 

50K-250K 

2-unuR 

PKE 

I 

20 

79 

Pus  I 

I 

I 

I 

22 

200 

6-OOUR 

PHE 

16 

179 

PUST 

I 

30 

366 

250K  ♦ 

2-UOUK 

PHE 

1 

5 

63 

PUST 

I 

I 

1 

7 

169 

6-unuR 

PRE 

7 

72 

PUS  T 

I 

1 1 

161 

cnt  8f«  LT  50K  2-UOUR 
i(«Uf'UR 


PKE 

PUSI 

PKE 

PUST 


suK-25nK  2-unuK 
4(-unuR 


PKE 

POST 

PKE 

PUST 


2bCK  + 2-unuK 


« - 0 (1  u K 


PKE 
PUS  I 

PKE 
PUS  I 


13 

16 

16 

25 


133 

158 

207 

225 


213 

301 

326 

301 


110 

206 

260 

365 


1216 

2656 

2975 

66bK 


2027 

5226 

3707 

5926 


THt  total  frequency  is  Ibisua 
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TABLE  A-6 

FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1973 
RAW  DATA  FOR  KABC/0  INJURY  DICHOTOMY 


Driver  Age:  15-24 

Driver  Age:  25-34 

hULLAbi  (ittSl/L  blYUt  HKM'lial  1 IMJliKY  (IJ 

1 K r.  0 HI  K+AtO  + C U 

HOLLaSS  riTYSUt  STYLE  PHTPOST  1 INJUHY  (I) 

H C S PI  K+A+e+C  0 

hlljI'wAY  U bOA  «;-|jOuh  HkI  I I6q  601 

HtJbl  I 464  1603 

it-0Uo6  1 161  541 

HU6I  I 146  666 

HIOlIrtAl  LI  50^  d~Ui)U»  PHfc  I 46  637 

Post  1 665  410 

I 

4-unul<  PhE  I fll  637 

Post  ! 113  451 

50«-65(m  6-onu6  PKt  T 645  1650 

HUSI  I 506  4376 

4-UUoH  PHfc  I 605  1545 

PUSI  I 166  1466 

A.J*  X-  ^ ^ 

50K.650H  6-UnuP  PHfc  I 46  634 

POST  I 645  6063 

I 

4'DC)uW  PhE  I 114  713 

PUSI  I 116  454 

; 650K  ♦ 6-0004  PK6  1 650  1606 

i PU3I  I 561  4876 

{ I 

M-OOUP  PkF  I 16i  1467 

POST  ! 116  1674 

650H  ♦ 6-UOuH  PHt  I 145  864 

PUSI  I 385  3563 

I 

4»O0uH  PHfc  I 161  863 

PUSI  I 137  1868 

CN|Y  «U  LI  50K  6-OOOK  PHfc  t 64  411 

PU6I  I 611  SS7 

I 

4-OOOh  PKE  1 41  415 

Puai  I 64  333 

CNIY  KU  LI  50K  6"U00H  PHfc  I 46  138 

PUSr  I 46  463 

I 

4>U0UH  PhE  I 44  158 

POST  1 4b  658 

5UK>650K  6*uOUfc  PKfc  I 37  638 

POST  1 76  547 

1 

4<U0UP  PHE  I 66  611 

POST  I 14  147 

50Ko650K  6-UOuH  PHE  I 7 76 

POST  I 64  658 

1 

4"U0UH  PHfc  I 11  61 

POST  I lb  84 

650K  * 6*000H  PNE  I 16  66 

1 POST  I 64  655 

4<UnuP  PHE  I 5 65 

PU3I  I 3 61 

8506  ♦ 6»00uH  PHfc  1 11  35 

POST  I 64  166 

I 

4*U00H  PkE  I 4 46 

POST  I 4 48 

LllY  6(H  LI  50H  6-OOOH  PkE  I 30  647 

POST  I 57  465 

I 

4-UOUK  PHfc  I 64  674 

PUSI  I 16  645 

LUY  S|h  LI  506  6*UnOH  PHE  I 7 55 

PUSI  I 61  145 

I 

4-UOUH  PHE  1 13  61 

PUSI  1 14  105 

...... ....... .....I...... 

I 50K-650K  6-OOuH  PHE  1 413  6445 
' PU31  I 656  65/8 
; 1 

4-OOUH  PHfc  I 358  3077 
( Post  I 177  6315 

50K-650H  6«U0UH  PhE  I 163  446 

PUSI  I 677  6466 

I 

4-UOUH  PHfc  I 156  1046 

PUST  I 100  1344 

1 650K  * 6<>unuH  PHfc  I 547  3416 

1 PUSI  I 400  6111 

1 4-OOuH  PHfc  I 465  3033 

1 PUSI  I 656  6511 

6508  t 6-UOUH  PHE  I 645  1643 

PUS(  I 551  5561 

I 

4-unuP  PhE.  1 634  1568 

PuSI  1 177  6001  1 

\ 


TABLE  A-6  (Continued) 


KDOLASS 

ciTrsizt 

STYUt 

pKPpfiaT 

1 

INJURY  (I) 

H 

c 

S 

p 

I 

K+A+e+C 

0 

HibHwA  » 

ui  son 

<?-UUuN 

PKE 

I 

33S 

PU8T 

I 

260 

9fll 

i|»D0UH 

PHE 

I 

269 

936 

P08I 

I 

<169 

1789 

50K-250K 

£-UfJUW 

PHE 

I 

113 

795 

POST 

I 

226 

1995 

«-unuP 

PRE 

I 

297 

1901 

POST 

I 

352 

3350 

?bOK  ♦ 

i-UDt)K 

PHE 

I 

175 

979 

POST 

I 

370 

2981 

9-UOOM 

PRE 

I 

253 

1631 

POST 

I 

290 

3155 

Driver  Aqe:  35  and  Older 


LT  505 

2-OOUH 

PHE 

I 

95 

173 

P08  T 

I 

I 

1 

109 

958 

9-UOUR 

PHE 

103 

389 

POST 

I 

161 

707 

50K-2505 

2-UOuH 

PHE 

1 

22 

77 

POST 

I 

I 

I 

37 

185 

9-OOUR 

PHE 

19 

176 

POST 

I 

90 

358 

250K  ♦ 

2-U00R 

PHE 

I 

6 

92 

POST 

I 

I 

! 

13 

163 

9»U0UH 

PRE 

9 

70 

POST 

I 

16 

156 

LT  5CK 

2-OOUR 

PHE 

I 

18 

105 

POST 

I 

1 

I 

20 

201 

9«DnOH 

PHE 

23 

281 

PUS  r 

I 

90 

370 

5UK-P50K 

2-OOuR 

PHE 

I 

173 

1178 

POST 

I 

I 

T 

280 

2739 

«-UOuH 

PHE 

319 

2868 

POST 

I 

385 

9306 

SbfiK  + 2-onun 


PKF 

PU3  r 

PKE 
PUS  r 


5?2 

<»P.6 

5tH 


19<1S 
5f10  ^ 

3S69 

570'’ 


|Ht  iriMU  FRfcDUf-NCY  IS  16190« 


A-12 


F 


\ 

TABLE  A-7 

1 

■ FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1974 

1 RAW  DATA  FOR  KA/BCO  INJURY  DICHOTOMY 

TAD;  1-2 

TAD:  3-4 

ACLtrHt  CaTYSl/t  alYlL  I JNJImY  (I) 

A C b HI  K* A b+C tO 

ACLTYPt  ClTYSlZt  STYLt  PKIHIIST  I INJURY  (I) 

A C S PI  K+A  H+C+D 

uiMth  MV  LI  bim  li-unuH  hki  I 1 

Huai  T 4 «?<3oa 

i 1 

•l-UUUH  HKt  I 4 lUY 

HUBI  I i H30f> 

UTntK  MV  LI  bOK  b»UUUK  HkI  I lb  5bO 

HUSl  I 44  bl44 

I 

4«UUUH  HKt  1 ib  833 

HUSl  I bb  1534 

1 * 

SOH-bBOM  b”UUUK  HKH  I 1 3497 

1 HUSl  I lb  14470 

I 

' <4»UtlUH  HKt  I b b70e 

i'  Puai  1 b 4641 

50K-bbOK  b-UUuH  HKt  1 3V  1544 

HUST  I 63  5710 

1 

R-unUH  HKt  1 4/  2005 

HUSl  I 2b  3338 

bIjOK  ■»  b-UOuK  HKt  I Itt  b30b 

HU3T  I ib  bbl7B 

i T 

i 4-UI)uH  HKt  I 11  b171 

II  Husr  T lb  ll'S'jb 

bbOK  ♦ b'UOuK  HKt  I 80  1448 

HUSl  I i?3  6030 

1 

4*U0UK  HKE  1 74  2156 

POST  I 71  3603 

HHkU  cam  LI  iOK  i-U'JUH  HKt  I 0 bO 

HOST  1 J 46 

1 

4-UOuK  PkE  I 0 b4 

j HUBI  I 0 41 

HMVU  CAK  Ll  bOK  2-UOuK  HKt  1 3 45 

HUSl  I b 127 

1 

4-UUuK  HKt  I b 53 

HUSl  I 4 66 

1 "■*■*”"**■"■*■*  "1”  * 

bOK-bbOK  b-OIJuP  HKt  I 0 b4S 

Huat  1 1 t>37 

1 

M-UOuK  PKt  I 1 504 

HUBI  I 0 404 

5o8-bbOK  b'UOUH  HKt  I 10  234 

HOST  I 11  573 

I 

4»U0UK  HkE  I V 334 

HUSr  I 6 400 

bbOK'*  ii»Ut)uK  HKt  1 0 bd4 

HUBI  I 5 6bl 

I 

4-UUuK  HKt  J 3 4bl 

HUSl  I 6 3bB 

2bOK  ♦ 2"U0UH  PKE  I 16  260 

HOST  I 17  663 

I 

4-UQUH  HKt  I 1?  302 

POST  I lb  333 

UbjfcCI  LI  bOK  b-UOuK  PkE  1 4 10b 

HUSl  I b 37b 

I 

M-UUUH  HKt  I b lb7 

HUSl  I 3 bb7 

uHjttT  IT  bOK  b-unuK  HKE  I 7 102 

HUSl  I 23  468 

1 

4«00UK  HKt  1 lb  151 

PUSI  I 4 224 

bOK-bbOK  b’UnuK  HKt  1 b 301 

i PUS  1 I 3 8b4 

1 ’ 

f <(-UUuK  HKt  I 0 37b 

HUB  1 I b 365 

5uK-bbOK  2-0llUK  HKt  I lb  300 

HUST  I 34  404 

I 

q»UOUK  PKt  1 24  353 

POST  I 27  341 

bbOK  ♦ b»DUuK  HKt  I 6 334 

HUST  I 10  4J5 

I 

4-UUuH  HKt  I 4 3bl 

; HUSII  b 387 

2bOK  t b'unuK  HkE  1 47  453 

HUST  I 101  1203 

I 

4-UOUK  HKt  I bo  432 

HUBI  I 4b  467 

A-13 


TABLE  A-7  (Continued) 


TAD: 

5-7 

ACLTrPt  ClTYSlZt 

STYl.t 

PPIPflST  I 

INJIiHV  (I) 

A C 

H 

P 1 

K+ A H+c+n 

LI  bOK 

a-u(uii< 

pki-  I 

b4 

lau 

Pub  l I 

aib  . 

53a 

4 - u n u p 

PHI  I 

uo 

1 ue 

PUS  1 I 

lug 

ibi 

b u K - a b 0 ^ 

a-uiiuP 

PhF  1 

13 

1B3 

Pus  1 I 

I 

Pwt  1 

^1 

7U8 

**»LHiUK 

!ib 

aab 

PUSI  I 

3b 

3/3 

abOb  ♦ 

a-unuh 

PKt  I 

«3 

173 

PUS  f 1 

I 

PKt  I 

«b 

bea 

iCUOuH 

3b 

lb3 

PUST  I 

3U 

aufl 

PK^|J  CAW  LI  bUK  i-UOUW 

m-uolih 

5uK«2bOW  a^OtlUK 


pke 
PUS  r 

PKt 

POST 


PHb 
PUS  I 

Put 
PUS  f 


3 

la 


b 

Iti 

0 


1 1 
3b 

10 

lb 


l<» 

U«J 

Ub 

b5 


a«uuuH 

PKE 

I 

a 

30 

HUSl 

I 

15 

«a 

U'UUUK 

PKE 

I 

I 

5 

3fl 

PUS  I 

I 

5 

35 

L 1 bOK 

a-UQUH 

PKE  I 

lb 

35 

PUST  I 

1 

PKt  I 

bb 

15b 

A-UDuK 

ab 

45 

PUSI  1 

A3 

70 

buK "abOK 

a®uiiuK 

PKt  I 

3U 

61 

PUS  r I 

I 

PKt  I 

56 

374 

A^UOUW 

36 

41 

PUS  I 1 

2H 

lib 

abOK  t 

a«uuuH 

PKE  I 

A9 

9 3 

PUST  I 

I 

PKE  I 

Ba 

300 

A vUOuH 

SJ 

77 

PUS  r I 

37 

93 

]Ht  (tHAU  EHtfJUENCY  IS 
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TABLE  A-8 

FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1974 
RAW  DATA  FOR  KAB/CO  INJURY  DICHOTOMY 


TAD:  1-2 

TAD:  3-4 

SlTlU  t’HtKIliiT  I INJlKY  U) 

A C 3 HJ  K-tA<b  C + n 

acltype  cinsiaE  siyll  phepust  i injuky  in 

A C 6 PI  K+A+a  c+o 

UintH  hv  Lf  bO^  HMt  I U 

host  I 16  2H/0 

i4-U()UH  HhI  I IS  llba 

pusi  1 as  aatJ5 

UlliLK  ElV  LI  bOK  ' a-UUUK  PKE  I Ht  666 

PUSI  I a7b  1965 

I 

6-Uiiu«  Pke  I 150  7 15 

PUSI  I 179  1165 

boi't-abOb  a*uini«  PKt  i a6  isba 

puar  I lib  \mn7 

I 

i s-uiiuh  PKt  I 6a  bbae 

1 PUSI  I 66  9b75 

bOK-abOK  a-uoup  pkl  i aw  i6i6 

PUSI  I 550  saa3 

1 

6-UUuK  pke  I £97  1 7bb 

PUSI  I £66  3098 

f abOK  t a-i)OuH  Hht  1 10«  bai6 

t PU6I  I ais  ai97b 

1 S«unijH  PHE  I Hi  60bS 

I PuSf  1 66  11660 

abOK  + £-U0UK  pke  I 31b  1763 

PUSI  1 86a  7361 

I 3 

6»U0UK  PKE  I 3aa  1908  1 

PUSI  I 366  33a8 

i 

fpKbl)  CAP  U1  bOK  a-Ul)Uh  PhE  I 3 67 

PUSI  I i 96 

I I 

6-UOuh  PHE  I 0 b9 

POST  1 6 67 

pkkI)  cap  LI  'jOk  a-ouuK  Pke  t u 37 

PUSI  I 13  119 

I 

9"tUULlM  PKE.  I 6 67  a 

PUSI  1 la  be  1 

bOK-abOH  a»uouP  pke  i lo  a6S 

PUSI  I 15  eai 

■ S-UllUK  PKE  I a6  661 

1 PUSI  I 10  399 

boK-abOK  £-punuK  PKE  i 53  i9i  | 

PUSI  I 99  665  1 

1 i 

6»U0UH  pke  I 76  376  | 

PUSI  I 56  350 

1 abCK  t a-uouH  Pke  i is  an 

l|  PUSI  I as  657 

If  S-UUUH  PKE  I 19  605 

1 PUSI  I lb  356 

abOK  ♦ a-onuK  pke  i 6e  aaa 

PUSI  I 103  577 

1 

6«UUUH  PHE  I 77  363 

PUSI  I 66  aai 

w ■ . 

UHJECT  LI  bOK  a-UOUH  PHE  I 9 100 

1 PUSI  I 19  361 

1 6»uouH  Pke  I 9 lao 

j PUS  r I 11  ai9 

UIIJELT  LI  bOK  a-UOUK  PKE  I ab  66  f 

PUSI  I 115  376  f 

I I 

6<-UIIUK  PKE  I 56  11£  [ 

PUSI  1 51  187  1 

. boK-ascK  a*unuH  pke  i 17  abb 

1 PUSI  I 66  766 

f 6-UOUH  pke  I as  369 

1 •.  PUSI  1 ao  3b  7 

5oK-abOK  a-uuuK  pke  i 83  asa  I 

PUSI  1 a66  699  1 

6-UUUK  pke  I 133  359  i 

PUSI  I 115  303  { 

j abOK  t a-uuuK  PKE  I as  3i7 

} PUSI  I 7b  667 

1 I 

1 4->unuK  Pke  1 33  3a7 

1 PUST  I as  366 

abOK  + £-uuuk  pke  I i/b  3a6  I 

POST  I 397  907  1 

6-Ullut<  f'Kl  I 167  101  1 

>-Ubl  1 171  <Eim| 

1^ 


TABLE  A-8  (Continued) 


TAD: 

5-7 

ACtTyPE 

cnisi/t 

STYLE 

PMPPnST 

I 

INJliHY 

(1) 

A 

c 

b 

t' 

I 

K + A + B 

c + n 

uthFh  hv 

LT  50K 

s-unuH 

PHF. 

I 

185 

73 

POST 

I 

ana 

335 

q-ODUR 

PHF 

1 

163 

65 

rus  I 

1 

8Sb 

887 

50K-850K 

8-OOOR 

PRE 

I 

55 

181 

POST 

I 

330 

505 

<4-OOUH 

PHE 

T 

188 

158 

PUST 

I 

1U7 

86U 

850K  ♦ 

8-UOUH 

PHE 

I 

105 

111 

POST 

I 

315 

A58 

a-l)OUH 

PRF 

1 

I 

56 

185 

POST 

I 

ine 

17« 

HHRn  CAH  LI  50K 

«-unu» 


PRE 

PUST 

PHF 

PUSl 


250r  ♦ a-U0U« 
yUtUlH 


PKE 

POST 

PHF 

PU81 


6 

85 

I 3 
1 1 


18 

53 

16 

15 


e 

83 

3 

a 


8«onuH 

PHF 

I 

15 

10 

PUST 

I 

55 

80 

a-oouR 

PHF 

I 

I 

38 

88 

POST 

I 

30 

53 

80 

5<l 


85 

81 


LT  50k 

8-onuR 

PHF  I 

36 

15 

PUS  T I 

I 

PHE  I 

1«6 

75 

a-uouH 

58 

18 

PUS  I I 

«5 

88 

50K-850K 

8-unuR 

PHF  I 

68 

53 

PUS  I I 

T 

PHE  I 

15« 

1 37 

a-uouR 

«a 

53 

Post  I 

89 

56 

850K  ♦ 

8-IJtUjR 

PHF  I 

101 

5 1 

PtlSl  t 

T 

PHE  I 

81  7 

165 

y-U''uR 

Afe 

38 

PllSI  I 

78 

57 

THt  TDIAL  PIJtQUFNCy  IS  1«PR<I9 
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TABLE  A-9 

FULLY  CROSS  CLASSIFIED  TABLE  OF  TEXAS  1974 
RAW  DATA  FOR  KABC/0  INJURY  DICHOTOMY 


j|  TAD:  1-2 

TAD:  3-4 

j ACLIlPt  CltvSI/p.  aTrl.t  HKEHOaT  I INJUHV  CD 

! A t a PI  n,«A*D  + cn 

ACLTtPE  ClIYSI/E.  STYLE  PKEPOST  I INJUKY  (I) 

A C 8 PI  K+A+B+C  n 

I uihEm  nv  1.1  bo^  i-i)Uuw  PkE  I n 

If,  PUbI  1 ‘>b  «'B«8 

i ’ 

il-uUUK  PKE  I lb  Il«6 

{,  POST  1 “io  ^^ie 

UltlEh  PV  L!  50K  a-UnuK  Pht  I 1 19  95fa 

PUSI  1 99b  1797 

I 

9'»U0uh  Phi  1 805  bfaO 

Pubi  I 30a  lafai 

j bu<"iib0h  a-unuh  PKfc  I 93  3905 

[ PUS1  I <i90  1919a 

' 9'UUON  PKE  1 Iba  5598 

• PUS!  I l»6  9957 

50K-850K  a-»U(JUK  PhE  I 39a  1891 

PUSI  ! 938  9891 

! 

9^UnuK  PKE  I 959  1593 

PUbI  I 519  aS95 

1 a508  t a'>UUuH  PKE  I 181  5139 

1 PUS!  I 581  aib99 

9*U0UH  PKE  1 aib  59bb 

1 PUS!  I a59  11719 

850K  f a»UOUK  PKE  1 959  1889 

PUS!  I 150/  bb96 

I 

9«Ulluh  PKE  1 509  1781 

PUSI  I bbfa  3008 

1 PKkD  cap  L!  50K  a-UOuB  PhE  I 3 97 

PUS!  I b 91 

I 

9«-UUUK  PKE  I U 59 

POST  I 8 83 

PKKU  CAK  LI  50K  a-UUUK  PkE  1 18  30 

PUS!  I 18  119 

I 

9-OOUH  PKE  I 11  99 

PUS!  I 17  53 

50K»a50K  a-UOuK  PKE  I 15  880 

Puai  t 31  « fa07 

I 

9"UUuK  PKE  I 89  97b 

POS!  I 19  395 

50K»a50K  a-UUUK  PhE  I b3  181 

PUS!  I 133  951 

1 

9-UOuP  PKE-  I 95  853 

PUS!  I 85  3ai 

a5CK  t a-UQUH  PKE  I 88  8b7 

PUS!  I 90  b9b 

I 

<1-U0ufi  PKE  I 85  399 

POST  I 80  359 

850K  t a-OUUK  PKfc  I 61  8|5 

PUS!  I 19b  538 

I 

9-UOuK  PKE  I 87  838 

PUS!  I 88  8bl 

OKJtC!  LI  50k  a-'OOuK  PhE  I 13  9fa 

POSI  I 39  39b 

1 

<(*UIJUK  PHE  I 88  107 

PUS!  I 15  815 

UHJfcUT  II  50K  a-UOUK  PKE  I 30  79 

PUS!  I 19/  399 

T 

9-UUUK  PKfc  1 bb  100 

PUS!  I fa/  171 

50K-850h  a"UI1UK  PKE  I 88  8/5 

PUS!  1 79-  758 

I 

9-UUuK  PKE  1 35  390 

PUS!  I 33  359 

50K.-850K  a-UOUK  PhE  I 109  80fa 

PUSI  I 31b  687 

! 

9-UOUH  PKE  I 19fa  a3b 

PUSI  I 199  879 

850k  ♦ 8-UUUh  Pht  I 39  30h 

P03I  I 11/  808 

I 

H-lilluP  PhE  I »/  ill 

PUSI  I UO  358 

850K  ♦ a-UnuK  PKE  I 81b  889 

PUS!  I 999  605 

I 

9-UUuK  PhE  I 819  879 

PU6I  T 889  300 

|: 


A-17 


TABLE  A-9  (Continued) 


TAD:  5-7 


ACCTYPt 

Cl TY3I 7h 

SYYLt 

PKEPnST 

I 

INJURY  (I) 

A 

C 

3 

p 

I 

K»A*0+C  n 

UTHKM  hV 

UY  50K 

a-linuH 

PHt 

I 

HI 

57 

PU8I 

I 

I 

1 

<169 

25fl 

«-Dno« 

PRF 

177 

55 

PUS  r 

I 

3Y« 

175 

S0K-25nK 

a-onon 

PHF 

I 

l?iJ 

90 

POST 

I 

I 

I 

9'49 

390 

<I-UCIUH 

PHE 

1S6 

106 

pusr 

I 

207 

?0<l 

250K  ♦ 

a-uoup 

PRE 

I 

131 

85 

POST 

I 

I 

1 

<139 

328 

o-unuR 

PRt 

130 

91 

PUST 

1 

HO 

123 

pW8n  CAW  LT  508 

a-uuuR 

PRE 

I 

b 

e 

poai 

I 

I 

I 

31 

IT 

<CUOUR 

PRE 

13 

3 

POST 

I 

12 

7 

50K-a50K 

a-i)ouR 

PRE 

I 

16 

9 

POST 

I 

1 

I 

62 

72 

<(-unoR 

PRE 

3<( 

20 

POST 

I 

3b 

37 

250K  ♦ 

a-unuw 

PRE 

I 

H 

18 

PUST 

I 

1 

1 

6b 

41 

«-unuw 

PRE 

24 

19 

pos  r 

I 

22 

18 

U8JECT  U 50K 

2-DOUR 

PRE 

I 

40 

11 

POST 

I 

T 

I 

HI 

60 

9-unuH 

PRE 

58 

12 

PUST 

I 

94 

19 

5UI<-250K 

a-unuw 

PRE 

T 

75 

36 

POS  T 

I 

T 

I 

226 

109 

14-UIHiP 

PRF 

9(4 

33 

PUST 

T 

mi 

44 

aiOK  ♦ 

a-L'Ouw 

PRF 

I 

1 1 3 

29 

POST 

I 

T 

I 

274 

1 08 

<4-unuw 

PRT 

74 

30 

PUS  t 

r 

85 

34 

THt  UjIAU  hRtfJufNCY 

IS 

1 <tb9<49 
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TABLE  A-10 


FULLY  CROSS  CLASSIFIED  TABLE 


OF  NEW 

YORK  1974 

RAW 

DATA 

FOR 

KA/BCO  INJURY 

DICHOTOMY 

manufac 

OHVAGE 

HOCUASS 

STYLE 

PHEPD8T  I 

KAxeco 

(I) 

! W 

A 

R 

3 

P 

1 

KA 

SCO 

6M 

15  " 29 

HIGHWAY 

2 DOUR 

PHE 

1 

91 

505 

POST 

I 

I 

1 

172 

2399 

9 DOUR 

PHE 

33 

319 

POST 

I 

32 

633 

HOAD 

2 OOUH 

PHF 

1 

.99 

933 

POST 

I 

I 

I 

190 

1762 

9 DOOR 

PHE 

29 

260 

POST 

1 

21 

911 

STREET 

2 DOOR 

PHE 

I 

26 

924 

POST 

I 

I 

l 

97 

1960 

9 DOOR 

PHE 

17 

299 

POST 

1 

21 

598 

25  • 99 

HIGHWAY 

2 DOOR 

PHE 

I 

93 

927 

POST 

I 

I 

I 

204 

2869 

9 OOUH 

PHE 

37 

327 

POST 

I 

61 

1207 

RUAO 

2 UOOR 

PHE 

I 

33 

261 

POST 

1 

I 

I 

95 

1791 

9 OOuH 

PHF 

30 

213 

POST 

I 

32 

601 

STREET 

2 OOUH 

PHE 

I 

90 

531 

POST 

I 

129 

3099 

9 OOUH 

PHF. 

1 

I 

30 

533 

PUST 

I 

SO 

1928 

I 

&0  ♦ • HIGHWAY  a UOIJH  PHE  I 2b  193 

POST  1 G3  1310 

I 

a OOUH  PHE  I n 162 

POST  I 50  101« 

- --.------pppI---.- 

SUAU  i OOUH  PHE  I U 135 

POST  I 793 

I 

9 OOUH  PHE  I 3 SOI 

POST  I 17  «57 

STHtET  g OOUH  PHt  J 7 225 

POST  I 36  1252 

1 

9 OOUH  PKE  I 21  231 

POST  I 27  995 


: 

i; 
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TABLE  A-10  (Continued) 


MANUFAC 

DRVAGE 

RDCUASS 

STYLE 

PREPOST 

1 

KAXBCO 

(I) 

A 

R 

S 

P 

I 

KA 

BCD 

FURU 

15  - 24 

HiGHWAV 

i UOOR 

PHE 

I 

37  393 

POST 

I 

? 

92 

1423 

4 bOUR 

PRE 

I 

13 

170 

POST 

I 

24 

350 

NUAD 

2 UOUR 

PRE 

I 

31 

316 

POST 

I 

T2 

906 

4 bOuR 

PHI 

1 

I 

9 

121 

POST 

I 

13 

20T 

aiRtET 

2 bOUR 

PRE 

I 

16 

276 

POST 

I 

45 

686 

4 bOUR 

PRE 

X 

I 

li 

100 

PU8T 

I 

6 

253 

25  " 49 

HIGHWAY 

2 bOuH 

PHE 

I 

23 

257 

POST 

I 

T 

no 

14bl 

4 bOUR 

PRE 

1 

I 

19 

167 

POST 

I 

36 

602 

RUAD 

2 bOuR 

PHE 

1 

20 

184 

POST 

I 

f 

60 

760 

4 bOuR 

PRE 

X 

I 

6 

94 

POST 

1 

22 

325 

8TRtET 

2 bOUR 

PHE 

I 

25 

297 

POST 

I 

ff 

81 

1233 

4 bOUR 

PHE 

1 

! 

10 

196 

POST 

I 

15 

500 

t)0  ♦ 

HIGHWAY 

2 UOUR 

PHE 

1 

7 

111 

POST 

I 

9 

36 

615 

4 UOUR 

PHE 

X 

1 

6 

92 

POST 

I 

19 

455 

RUAU 

2 UOUR 

PHE 

I 

a 

70 

POST 

I 

f 

20 

330 

4 UOUR 

PRE 

X 

I 

5 

46 

POST 

I 

14 

164 

STREET 

2 bOuR 

PHE 

I 

3 

101 

POST 

I 

f 

15 

434 

4 bOUR 

PHE 

X 

I 

2 

69 

POST 

I 

6 

356 

A-20 


TABLE  A-10  (Concluded) 


MANuFAC 

URVA6E 

R0CI.A33 

STYLE 

PREPOST  I 

KAXBCO 

(I) 

M 

A 

R 

S 

P 

I 

K A 

BCO 

OTHER 

19  - 

HIGHWAY 

2 DOOR 

PRE 

I 

28 

220 

POST 

I 

112 

1363 

4 DOUR 

PRE 

X 

I 

17 

241 

POST 

I 

24 

368 

ROAD 

a DOUR 

PRE 

I 

21 

149 

POST 

I 

93 

. 654 

4 DOUR 

PRE 

X 

I 

15 

162 

POST 

I 

17 

233 

STREET 

a DOUR 

PRE 

I 

16 

164 

POST 

1 

54 

867 

4 DOUR 

PRE 

X 

I 

14 

199 

POST 

I 

8 

306 

2S  • 49 

HIGHWAY 

a DOOR 

PRE 

I 

17 

174 

POST 

1 

t 

9b 

1324 

4 DOUR 

PRE 

X 

I 

25 

242 

POST 

I 

36 

663  1 

ROAD 

a DOUR 

PRE 

I 

6 

84 

POST 

I 

45 

684 

4 DOUR 

PRE 

X 

I 

12 

126 

POST 

I 

23 

307 

street 

a DOUR 

PRE 

1 

14 

192 

POST 

I 

65 

1109 

4 DOUR 

PRE 

X 

1 

14 

289 

POST 

I 

32 

812 

50  ♦ 

HIGHWAY 

a DOUR 

PRE 

I 

8 

78 

POST 

I 

T 

30 

581 

4 DOUR 

PRE 

1 

I 

13 

172 

POST 

I 

39 

602 

ROAD 

a DOUR 

PRE 

1 

1 

63 

POST 

I 

20 

349 

4 DOUR 

PRE 

X 

I 

6 

62 

POST 

I 

16 

270 

STREET 

a DOUR 

PRE 

I 

9 

98 

POST 

I 

27 

458 

R DOUR 

PRE 

1 

I 

10 

131 

- 

POST 

I 

18 

526 

THE 

lOIAU  frequency  13  b2««3 
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TABLE  A-n 


FULLY  CROSS  CLASSIFIED  TABLE 
OF  NEW  YORK  1974  RAW  DATA  FOR 
KAB/CO  INJURY  DICHOTOMY 


hanufac  urvage 

R0CUA88 

STYLE 

PHEP08T  I 

KABXCO 

(I) 

M A 

R 

8 

P 1 

KAB 

CO 

GM 


ROAD 


2 ODOR 
4 DOOR 

PRE 

POST 

PRE 

POST 

I 

1 

I 

I 

I 

140 

541 

102 

107 

406 

2175 

245 

558 

2 DOOR 

PHE 

1 

139 

338 

POST 

1 

438 

1464 

4 DOOR 

PRE 

1 

I 

77 

212 

POST 

I 

87 

545 

STRtET  2 UOUH 
4 UOUK 


PHE 

POST 

PHE 

PUST 


29  - 49  HIGHWAY  2 DOUR 
4 DOUR 

road 


PHE 

POST 

PHE 

POST 


STREET  2 UOUR 
4 onuH 


PHE 

POST 

PRF 

POST 


68 

3^3 

61 

85 


111 

580 

93 

200 


115 

454 

91 

18b 


364 

1T24 

250 

534 


359 

2493 

271 

1066 


2 DOOR 

PRE 

I 

89 

205 

POST 

I 

306 

1530 

I 

4 OOOH 

PRE 

I 

67 

176 

POST 

I 

96 

537 

456 

2724 

472 

1292 


50  ♦ HIGHWAY 

2 

DOOR 

PHE 

I 

53 

165 

POST 

I 

211 

1162 

1 

4 

OOOR 

PRE 

I 

40 

153 

POST 

I 

161 

903 

ROAD 

2 

onoR 

PHE 

I 

37 

109 

POST 

! 

131 

708 

1 

4 

DOOR 

PRE 

I 

24 

80 

POS  T 

I 

65 

409 

SIREET 

2 

DOOR 

PHE 

I 

36 

196 

PUST 

I 

164 

1124 

I 

4 

DOOR 

PHE 

I 

51 

203 

PUST 

1 

98 

924 

A-22 


TABLE  A-11  (Continued) 


manufac 

URVAOE 

RUCIASS 

STYLE 

PREPOST 

I 

KABXCO 

U) 

M 

A 

R 

S 

P 

I 

KAB 

CO 

FQRD 

|5  - 29 

HIGHWAY 

2 DOOR 

PRE 

I 

122 

306 

POST 

I 

I 

1 

322 

1193 

9 OOUR 

PRE 

9b 

137 

POST 

I 

71 

303 

ROAO 

2 OOUR 

PRE 

1 

90 

251 

POST 

I 

I 

1 

236 

799 

9 DOUR 

PRE 

99 

06 

POST 

I 

99 

171 

STREET 

2 DOUR 

PRE 

I 

67 

227 

POST 

I 

1 

1 

169 

769 

9 DOUR 

PRE 

27 

69 

POST 

I 

33 

226 

I 


HIGHWAY 

2 

9 

OOUR 

UOOR 

PRE 

POST 

PRE 

POST 

I 

I 

I 

I 

I 

63 

321 

96 

loi 

217 

1250 

190 

539 

ROAD 

2 

DOOR 

PRE 

1 

69 

190 

POST 

I 

180 

690 

9 

DOOR 

PRE 

I 

29 

76 

POST 

! 

79 

273 

street 

2 

OOUR 

PRE 

I 

62 

260 

POST 

1 

293 

1071 

9 

OOUR 

PRE 

1 

I 

30 

176 

POST 

I 

63 

952 

I 

* 


50  ♦ HIGHWAY  2 OOOR  PHE  I 32  66 

PUST  I 111  5A0 

1 

<1  OOUH  PHE  I 25  75 

P08T  I 62  392 

ROAD  2 OUUH  PKE  1 17  55 

POST  1 69  201 

I 

^ OOUH  PRE  I 11  ‘to 

PUST  I 33  165 

street  2 OOUR  PRE  I 20  8« 

POST  T 69  385 

I 

9 UOOR  PRE  I 17  79 

POST  I 99  315 
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TABLE  A-11  (Concluded) 


manufac 

M 

ORVAUE 

A 

R0CLA8S 

R 

STYLE 

S 

PREPOST 

P 

I 

I 

KABXCU 

KAB 

(I) 

CO 

other 

15  • 24 

HIGHWAY 

2 

DOOR 

PRE 

1 

70 

178 

POST 

1 

309 

1166 

4 

DOUR 

PRE 

X 

1 

66 

190 

POST 

I 

lOl 

291 

ROAD 

2 

DOUR 

PRE 

1 

54 

116 

POST 

I 

t 

251 

696 

4 

DOOR 

PRE 

I 

I 

56 

119 

POST 

I 

60 

192 

STREET 

2 

DOUR 

PRE 

I 

34 

146 

POST 

I 

T 

161 

740 

4 

DOUR 

PRE 

X 

1 

53 

160 

POST 

I 

48 

266 

25  - 09 

highway 

2 

DOUR 

PRE 

I 

53 

138 

POST 

I 

308 

1112 

4 

DOUR 

PRE 

X 

1 

62 

205 

POST 

I 

124 

579 

ROAD 

2 

DOUR 

PRE 

I 

26 

66 

POST 

I 

t 

151 

578 

4 

DOUR 

PRE 

X 

T 

31 

107 

POST 

1 

61 

269 

STREET 

2 

DOUR 

PRE 

I 

41 

165 

POST 

I 

222 

948 

4 

DOUR 

PRE 

1 

I 

50 

253 

POST 

I 

95 

749 

I 

I 


2 OOUR 
4 UOOR 

PRE 

POST 

PRE 

POST 

1 

I 

I 

1 

1 

20 

126 

39 

128 

66 

485 

146 

511 

a DOUR 

PRE 

I 

9 

55 

POST 

I 

92 

277 

I 

4 OOUR 

PRE 

I 

17 

51 

POST 

I 

S3 

233 

STRtET  2 UOUR  PRE  I Id  HP 

POST  I 79  a06 

I 

4 OOUR  PNE  I 23  136 

POST  I 67  477 

* ' ''  II  I ■■■■■'■■»  inf'w ■ >"“P'iHPfm»»iiiiiii>ppii» 

THE  TUTAU  FREQUENCY  IS 
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TABLE  A- 12 


FULLY  CROSS  CLASSIFIED  TABLE 
OF  NEW  YORK  1974  RAW  DATA  FOR 
KABC/0  INJURY  DICHOTOMY 


$ 
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TABLE  A-12  (Continued) 


MANuF AC 

OHVAOt 

HOCUASS 

STYLE 

PKEPDST 

1 

KAucxn 

(I) 

h 

A 

R 

S 

P 

I 

KAUC 

U 

FORI) 

15  - in 

highway 

i UOuR 

PRE 

I 

I8R 

250 

PUST 

I 

I 

1 

517 

1005 

n DOUR 

PRE 

S5 

116 

POST 

I 

103 

27R 

HUAO 

i UOUR 

PRE 

1 

IRl 

211 

Post 

I 

1 

I 

363 

622 

M DOUR 

PRE 

6R 

67 

POST 

I 

7b 

1R6 

SIKtET 

i UOUR 

PRE 

I 

9R 

202 

POST 

I 

I 

I 

272 

662 

R UOUR 

PRE 

41 

70 

PUST 

I 

68 

191 

iS  - «9 

HIGHWAY 

2 UOUR 

PRE 

I 

92 

168 

PUST 

I 

I 

I 

531 

1049 

<1  UOUR 

PRE 

75 

113 

PUST 

I 

16R 

R59 

HUAO 

2 UOUR 

PRE 

I 

92 

113 

POST 

I 

I 

I 

276 

5R7 

R UOUR 

PRE 

41 

60 

PUST 

I 

lit 

236 

STREET 

2 UOUR 

PRE 

I 

103 

219 

POST 

I 

I 

I 

406 

910 

R UOUR 

PRE 

6R 

1R4 

POST 

I 

131 

366 

4' 


highway 

2 

R 

UOUR 

DOUR 

PRE 

POST 

PRE 

POST 

1 

I 

I 

I 

I 

46 

176 

36 

136 

71 

R74 

64 

339 

RUAU 

2 

UOUR 

PRE 

I 

ib 

46 

PUST 

I 

115 

236 

R 

UOUR 

PRE 

1 

I 

20 

31 

POST 

I 

54 

146 

STREET 

2 

unuR 

PRE 

I 

36 

66 

POST 

1 

121 

329 

R 

UOUR 

PRE 

1 

I 

27 

65 

POST 

I 

97 

269 

A-26 


TABLE  A-12  (Concluded) 


ONVAIfE  HuCUAbS 

STYLE 

PKEHOST 

I 

KAbCXO  (]} 

h 

A R 

S 

P 

1 

KAbC  0 

OTHER 

15  - HIGHWAY 

2 DOUR 

PRE 

1 

99 

149 

POST 

I 

I 

I 

479 

997 

<1  DOOR 

PRE 

99 

160 

POST 

I 

143 

249 

ROAD 

2 dour 

PRE 

I 

76 

94 

POST 

I 

I 

I 

371 

582 

4 DOUH 

PRE 

72 

105 

POST 

I 

69 

164 

j 

STREET 

i DOOR 

PRE 

I 

57 

125 

POST 

I 

I 

I 

292 

631 

4 DOOR 

PRE 

73 

141 

POST 

I 

79 

236 

-1 

I- 

25  - 09  HIGHWAY 

2 DOOR 

PRE 

1 

64 

107 

POST 

1 

I 

I 

482 

945 

4 DOUR 

PRE 

lOl 

167 

POST 

I 

225 

481 

RbAO 

2 DOUR 

PRE 

1 

39 

53 

POST 

1 

I 

I 

254 

480 

4 DOOR 

PRE 

53 

89 

POST 

I 

95 

235 

STREET 

2 DOUR 

PRE 

I 

58 

149 

POST 

I 

1 

I 

394 

777 

4 DOUR 

PRE 

83 

222 

POST 

1 

209 

639 

1 

k 

50  ♦ HIGHWAY 

2 DOOR 

PRE 

I 

38 

48 

1 

• 

POST 

I 

210 

404 

1 

I 

4 DOUR 

PRE 

I 

51 

134 

POST 

I 

194 

448 

1 

ROAD 

2 DOUR 

PRE 

I 

21 

45 

POST 

I 

I 

T 

l«0 

231 

4 DOUR 

PRE 

22 

46 

I" 

POST 

I 

93 

194 

fi. 

STREET 

2 DOUR 

PRE 

I 

27 

80 

POST 

I 

1 

I 

151 

336 

j 

4 DOUR 

PRE 

47 

115 

POST 

I 

127 

416 

Ir 

fHE 

TOTAL  frequency 

IS  63137 

A-27 
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TABLE 

A-13 

FULLY  CROSS 

CLASSIFIED  TABLE 

OF  NORTH  CAROLINA  1973 

RAW 

DATA  FOR  ICA/BCO 

INJURY  DICHOTOMY 

VtHbPtEO 

H A N 1 1 P A C 

RE luh I 

STYLE 

PKtpnsT 

I INJURY 

m 

K 

H 

Vi 

S 

p 

I KA 

6C0 

IraSMpH 

UM 

LT  3000 

a ODOR 

PRE 

I 2 

142 

POST 

1 1 

1 

I 4 

166 

4 OOOR 

PRE 

93 

POST 

I 1 

69 

3R"3599 

2 OOOR 

PRE 

1 9 

625 

POST 

I 12 

I 

I 9 

1567 

4 UOOR 

PRE 

620 

POST 

I 6 

604 

3600  ♦ 

2 OUOK 

PRE 

I 1 

163 

POST 

I 6 

1 

I 6 

1050 

4 00U« 

PRE 

423 

POST 

I 7 

FOND 


LT  iOOO  2 DOUH 
H UOUH 
3K-35'<9  d UOUK 


PKE 

PU8T 

PHE 

POST 


4 UOOh 
3b0ti  t d OOUK 
4 unuR 


PKf 

POST 

PKE 

POST 


PKf 

pos  r 

PHt 

POST 


559 

763 

ail 

loa 


396 

933 

267 

264 


151 

299 

233 

515 


OTHER  LT  3000  2 OOUK 

4 OOUN 
3K-.3599  i OOUK 


PKE 

POST 

PRE 

POST 


4 OOON 


PKE 

POST 

PRE 

POST 


54 

364 

67 

laa 


112 

386 

169 

179 


a DOOR 

PRE 

I 

0 

42 

POST 

I 

2 

122 

• 

1 

4 OOOR 

PRE 

I 

0 

66 

POST 

I 

1 

384 

A-28 


TABLE  A-13  (Continued) 


VEHSPfcEU 

MANUPAC 

HEIGHT 

3TYLE 

PREP03T 

I 

INJURY 

in 

X 

M 

w 

3 

P 

I 

KA 

SCO 

30-<»9mPH 

GM 

LT  3000 

2 DOUR 

PRE 

I 

3 

103 

POST 

1 

5 

120 

9 DOOR 

PRE 

1 

I 

S 

66 

POST 

I 

5 

96 

3K-359q 

2 onuH 

PRE 

I 

12 

967 

POST 

I 

T 

21 

1099 

9 DOUR 

PRE 

I 

11 

372 

POST 

I 

10 

360 

3600  + 

2 DOUR 

PRE 

I 

1 

111 

POST 

I 

18 

690 

9 DOUR 

PRE 

1 

I 

12 

291 

POST 

I 

33 

960 

FOKn 

LT  3000 

2 DOUR 

PRE 

I 

16 

369 

POST 

I 

16 

590 

I 

9 UQUR 

PRE 

I 

5 

196 

• 

POST 

I 

3 

72 

3K-3599 

2 DOUR 

PRE 

I 

13 

339 

POST 

I 

6 

337 

9 DOUR 

PRE 

I 

I 

6 

195 

POST 

I 

9 

197 

3600  ♦ 

2 DOOR 

PRE 

I 

9 

90 

POST 

I 

f 

7 

199 

9 DOUR 

PRE 

1 

I 

6 

153 

POST  . 

I 

3 

329 

QTHEH 

LT  3000 

2 DOUR 

PRE 

I 

1 

35 

POST 

I 

10 

250 

9 DOUR 

PRE 

1 

I 

1 

27 

POST 

I 

3 

59 

3K-3599 

2 DOUR 

PRE 

I 

2 

103 

POST 

1 

5 

290 

9 dour 

PRE 

1 

I 

3 

09 

POST 

I 

5 

115 

3600  ♦ 

2 DOUR 

PRE 

1 

2 

32 

POST 

1 

3 

102 

9 DOUR 

PRE 

X 

I 

i 

99 

PUS  f 

I 

6 

212 
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TABLE  A-13  (Concluded) 


VEH3PfcEU 

X 

manufac  weight 

M W 

STYLE 

S 

PREPOST  I INJURY  (I) 

P 1 KA  0CO 

90  MPH  ♦ 

GH  LT  3000 

2 OOUH 

PRE 

I 

1 

22 

POST 

I 

9 

23 

I 

H UOUR 

PRE 

I 

9 

16 

POST 

1 

0 

9 

3K-359<5 

2 DOUR 

PRE 

I 

19 

136 

POST 

I 

99 

399 

1 

9 UOUR 

PRE 

I 

5 

81 

POST 

I 

9 

103 

3600  ♦ 

2 UOQR 

PRE 

I 

1 

30 

POST 

I 

13 

211 

I 

9 DOUR 

PRE 

1 

9 

95 

POST 

1 

12 

316 

FOKO  LT  3000 

2 DOOR 

PRE 

I 

15 

111 

POST 

I 

15 

133 

I 

9 DOUR 

PRE 

l" 

5 

23 

POST 

I 

2 

22 

3K-3599 

2 DOUR 

PRE 

I 

8 

90 

POST 

I 

6 

103 

9 DOUR 

PRE 

I 

6 

9T 

POST 

I 

1 

39 

3600  ♦ 

2 DOUR 

PRE 

I 

2 

29 

POST 

I 

7 

78 

I 

9 DOUR 

PRE 

I 

6 

37 

POST 

I 

6 

113 

UTMEH  LT  3000 

2 DOUR 

PRE 

I 

0 

8 

POST 

I 

13 

89 

I 

9 DOUR 

PRE 

I 

0 

6 

POST 

I 

2 

19 

3K-3599 

2 DOUR 

PRE 

I 

3 

31 

POST 

I 

16 

115 

I 

9 DOUR 

PRE 

I 

3 

19 

POST 

I 

3 

30 

3600  ♦ 

2 DOUR 

PRE 

T 

1 

8 

POST 

I 

0 

90 

I 

9 DOOR 

PRE 

I 

9 

6 

POST 

I 

8 

66 

THE 

TOTAL  FRtUUENCY 

IS  2?90l 
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TABLE  A-14 


FULLY  CROSS  CLASSIFIED  TABLE  OF  NORTH  CAROLINA  1973 
RAW  DATA  FOR  KAB/CO  INJURY  DICHOTOHY 


VEHSPfeEU 

MANUFAC 

WEIGHT 

STYLE 

PHEP03T 

I 

INJURY 

(I) 

X 

M 

W 

S 

P 

1 

KAB 

CO 

1^29MPt1 

GM 

LT  3000 

a oouR 

PRE 

1 

5 

139 

POST 

1 

T 

8 

161 

a DOUH 

PRE 

1 

8 

89 

POST 

I 

4 

86 

3K-3599 

2 DOUR 

PRE 

I 

39 

595  1 

POST 

I 

T 

56 

1523 

M OOUR 

PRE 

1 

I 

30 

599 

POST 

I 

?8 

582 

3600  ♦ 

2 OOUR 

PRE 

I 

7 

157 

POST 

I 

29 

1027 

H UOOR 

PRE 

I 

I 

21 

410 

POST 

I 

47 

1707 

FOHD 

LT  3000 

2 OOUR 

PRE 

1 

36 

530 

POST 

I 

34 

737 

4 DOUR 

PRE 

1 

I 

15 

220 

POST 

I 

6 

99 

3K-3599 

2 DOOR 

PRE 

I 

16 

382 

POST 

I 

28 

412 

4 DOOR 

PRE 

I 

I 

19 

272 

POST 

I 

5 

259 

3600  ♦ 

2 DOOR 

PRE 

I 

4 

149 

POST 

I 

9 

291 

4 DOOR 

PRE 

1 

I 

a 

227 

POST 

I 

20 

498 

OTHER. 

LT  3000 

2 

DOUR 

PRE 

I 

2 

52 

POST 

I 

22 

365 

I 

4 

DOUR 

PRE 

1 

5 

62 

POST 

I 

7 

122 

3K-3599 

2 

DOUR 

PRE 

I 

3 

1 m 

POST 

! 

1 

12 

376 

4 

DOUR 

PRE 

1 

I 

a 

164 

POST 

T 

5 

176 

3600  * 

2 

DOUR 

PRE 

1 

3 

39 

POST 

I 

8 

116 

I 

4 

DOUR 

PRE 

I 

3 

65 

POST 

I 

20 

365 
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TABLE  A-14  (Continued) 


VEHSP&EU 

MANUFAC 

WEIGHT 

STYLE 

PREPOST 

I 

INJURY 

(I) 

X 

M 

W 

3 

P 

I 

KAB 

CO 

30-49HPH 

6H 

LT  3000 

a DOOR 

PRE 

I 

19 

92 

PUS] 

I 

25 

100 

<1  OOUR 

PRE 

X 

1 

12 

59 

POST 

I 

a 

91 

3K»3599 

2 DOUR 

PRE 

I 

63 

916 

PUS  I 

1 

T 

110 

1010 

^ ODOR 

PRE 

i 

1 

56 

327 

POST 

I 

30 

398 

3600  ♦ 

2 DOUR 

PRE 

I 

19 

98 

PUST 

I 

62 

659 

4 OOUR 

PRE 

1 

I 

26 

227 

PUST 

I 

93 

900 

FOKO 

LT  3000 

2 OOUR 

PRE 

I 

70 

337 

POST 

I 

70 

536 

H OOUR 

PRE 

X 

1 

22 

129 

POST 

I 

16 

99 

3K-3S99 

2 OOUR 

PRE 

1 

97 

305 

POST 

I 

39 

311 

9 ODOR 

PRE 

X 

I 

23 

178 

POST 

I 

12 

139 

3600  ♦ 

2 OOUR 

PRE 

I 

9 

85 

PUST 

I 

16 

190 

n unuR 

PRE 

I 

1 

19 

190 

POST 

I 

30 

297 

OTHER  . 

LT  3000 

2 OOUR 

PRE 

I 

6 

28 

PUST 

I 

w 

32 

236 

a OOUR 

PRE 

X 

I 

9 

29 

PUST 

I 

9 

53 

3K-3599 

2 OOUR 

PRE 

I 

19 

91 

POST 

I 

26 

269 

4 UOUR 

PRE 

1 

1 

13 

79 

POST 

1 

19 

106 

3600  + 

2 OOUR 

PRE 

I 

9 

30 

POST 

1 

13 

92 

^ UOUR 

PKF 

X 

I 

5 

90 

POST 

1 

27 

191 

I 
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TABLE  A-14  (Concluded) 


VEHSPEED  MANUFAC 
X M 

weight 

w 

STYLE 

S 

PREPOST 

P 

I 

I 

INJURY 

KAB 

(I) 

CO  1 

50  MPH  ♦ GM 

LT  3000 

2 OOUR 

PHE 

I 

5 

Ifl  1 

POST 

1 

9 

20  j 

9 UOUR 

PKF 

i 

I 

7 

13 

POST 

I 

1 

8 

3H-.3599 

2 OOUR 

PHE 

I 

38 

112  1 

POST 

I 

93 

300 

I 

M DOUR 

PRE 

I 

10 

76 

POST 

I 

26 

86 

3600  + 

2 OOUR 

PRE 

I 

3 

28 

POST 

1 

38 

186 

9 DOUR 

PHE 

1 

I 

15 

3*5 

POST 

I 

50 

278 

FOKD 

LT  3000 

2 DOUR 

PRE 

I 

39 

92 

PUST 

I 

90 

110 

9 DOUR 

PRE 

1 

1 

9 

19 

POST 

I 

9 

15 

3K-3399 

2 DOUR 

PRE 

1 

19 

79 

POST 

I 

IS 

96 

9 OOUR 

PRE 

X 

1 

9 

99  1 

POST 

I 

5 

35  1 

••**•"*•  s 

3600  ♦ 

2 DOUR 

PRE 

I 

10 

21  ! 

POST 

1 

16 

69 

I 

9 DOUR 

PRE  . 

1 

12 

31 

POST 

I 

15 

109 

OTHER- 

LT  3000 

2 DOUR 

PRF 

1 

1 

7 

POST 

1 

30 

67 

9 DOUR 

PRE 

I 

I 

1 

5 

POST 

1 

5 

1 1 

- 

3N-3599 

2 DOUR 

PHE 

I 

6 

28 

POST 

I 

35 

98 

I 

9 DOUR 

PHE 

I 

7 

15 

PUST 

I 

9 

29 

3600  * 

2 DOUR 

PRE 

I 

1 

6 

POST 

I 

1 

9 DOUR 

PRE 

J 

I 

5 

5 

PUST 

1 

16 

78 

THE  lOTAU  frequency 

13  25901 
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TABLE  A- 15 

FULLY  CROSS  CLASSIFIED  TABLE  OF  NORTH  CAROLINA  1973 
RAW  DATA  FOR  iCABC/n  INJURY  DICHOTOMY 


vtHaPtEl)  I*IANHFAC  WfcIGHT  bTYLfc  PREP03T  I INJURY  (I) 

X M H S PI  KABC  0 

l*29HPH  GM  LT  3000  2 DOUR  PRE  I 13  I3l 

POST  I 15  15« 

1 

M OOUR  PRE  1 12  85 

POST  1 9 81 

- 

2 OOUR  PRE  I 70  560 

POST  1 . 123  1056 

I 

0 OOUR  PRE  I 61  560 

POST  I 66  500 

I - 

3600  + 2 DOUR  PRE  1 10  150 

POST  I 69  907 

1 

0 OOUR  PRE  I 02  309 

POST  I 107  1607 

I - 

■ 

rOKD  LT  3000  2 OOUR  PRE  I 61  505 

POST  I 77  690 

I 

0 OOUR  PRE  I 32  203 

POST  I 12  93 

.................. I.................. 

3K-3599  2 DOUR  PRE  I 33  365 

POST  I 06  390 

I 

0 DOOR  PRE  I 39  252 

POST  I 15  209 

I—  — 

3600  ♦ 2 DOUR  PRE  I 9 100 

POST  I 27  273 

I 

0 DOUR  PRE  I 21  210 

POST  I 02  076 

-I 

■ I , ■ ■ ■ I ■ . .1,1 ■■■  , , 

OTHER  LT  3000  2 ODUH  PRE  I 6 00 

POST  I 02  305 

1 

0 OOUR  PRE  I 8 59 

POST  I 13  116 

1....  — ........... 

3K-3599  2 DOUR  PRE  I 11  102 

POST  1 31  357 

I 

0 OOUR  PRE  I 23  109 

POST  I 20  161 

1--- ....... 

3600  ♦ 2 OOUR  PRE  I 0 38 

post  I 12  UP 

I 

0 OOUR  PRE  I 9 79 

POST  I 02  303 

1- - 
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TABLE  A-15  (Continued) 


VEHSPtED 

MANIIF  AC 

WtICiHT 

STYLfc 

PREPOST 

I 

INJURY 

(I) 

X 

M 

M 

S 

P 

I 

KAOC 

0 

30^<J9mPH 

CM 

LT  3000 

2 DObH 

PRE 

I 

20 

86 

POST 

1 

33 

92 

9 OOUR 

PRE 

1 

1 

17 

54 

POST 

I 

15 

36 

1- 

3K-3599 

2 DOUR 

PRE 

I 

106 

373 

POST 

I 

198 

922 

9 OOUR 

PRE 

X 

I 

80 

303 

POST 

1 

68 

310 

3600  ♦ 

2 DOOR 

PRE 

1 

26 

86 

POST 

I 

124 

592 

a DOUR 

PRE 

X 

I 

53 

200 

POST 

I 

159 

834 

FOND 

LT  3000 

2 OOUR 

PRE 

t 

102 

305 

POST 

1 

f 

127 

479 

<4  OOUR 

PRE 

X 

I 

39 

112 

POST 

I 

22 

33  1 

3K-3599 

2 OOUR 

PRE 

I 

76 

276  j 

POST 

I 

56 

289 

4 OOUR 

PRE 

1 

I 

34 

167 

POST 

1 

26 

125 

3600  ♦ 

2 OOUR 

PRE 

I 

14 

80 

POST 

1 

f 

35 

171 

4 OOUR 

PRE 

X 

I 

30 

129 

POST. 

I 

57 

870 

UTMEH 

LT  3000 

2 DOOR 

PRE 

1 

9 

27 

POST 

1 

51 

217 

4 OOUR 

PRE 

X 

I 

7 

21 

POST 

I 

15 

47 

3K-3399 

2 DOOR 

PRE 

I 

25 

80 

POST 

1 

t 

47 

248 

4 OOUR 

PRE 

i 

I 

19 

73 

POST 

I 

25 

95 

3600  ♦ 

2 OOUR 

PRE 

I 

5 

29 

POST 

I 

18 

87 

4 OOUR 

PRE 

1 

I 

10 

35 

POST 

I 

40 

178 

1- 

•••*•**’** 
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TABLE  A-15  (Concluded) 


VfcHSPEEO  MAnUFAC  WtlCiHT  aTYLt 
X M M S 


PREPOST  T INJURY  (I) 


I 


KABC 


50  MPH  + OM 


LT  :30U0  ci  UOUR 


4 UOUR 


i.  UOUR 


4 DOUR 


PRt 

POST 

PRE 

POST 

PRE 

POST 

PRE 

POST 


fa 

10 

6 

I 

42 

Ufa 

21 


-Hr- 


n 


17 

U 

12 

e 

108 

afa? 

fa5 

71 


a DOOR 

PRE 

I 

5 

26 

POST 

I 

51 

173 

I 

4 OOOH 

PRE 

I 

19 

35 

POST 

I 

71 

857 

FORD  u 3000  a DOUR 


a UOUR 

4 UOUR 

PRE 

POST 

PRE 

POST 

I 

I 

I 

I 

1 

4fa 

54 

11 

10 

80 

96 

17 

14 

a UOUR 

PRE 

I 

25 

73 

POST 

I 

2b 

65 

I 

4 UOUR 

PRE 

I 

15 

38 

POST 

I 

9 

31 

a UOUR 

PRE 

I 

11 

20 

POST 

I 

25 

60 

I 

4 UOUR 

PRE 

I 

14 

29 

POST 

I 

24 

95 

>w  I » 

I 

I 

I 

I 

I 


6 

faO 

4 

10 


other'  LT  3000  a DOUR 


4 DOOR 


PRE 

POST 

PRE 

POST 


a 

37 

a 

fa 


a UOUR 

4 UOUR 

PRE 

POST 

PRE 

Post 

I 

I 

T 

I 

I 

7 

45 

9 

4 

27 

68 

13 

29 

a UOUR 

PRE 

I 

1 

6 

POST 

I 

3 

37 

I 

4 UOUR 

PRE 

I 

fa 

4 

POST 

I 

27 

67 

THE  toial  frequency  IS,  abSOl 
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TABLE  A-16 


FULLY  CROSS  CLASSIFIED  TABLE  OF 
NORTH  CAROLINA  1974  RAW  DATA  FOR 
KvA/BCO  INJURY  OICHOTO''!Y 


MANyFAC 

WEIGHT 

STYLE 

HHtPUS  T 

I 

INJURY 

(I)  . 

M 

w 

S 

P 

I 

KA 

BCO 

GM 

UT  3000 

? OUOH 

PRE 

1 

5 

205 

POST 

I 

I 

1 

13 

265 

a DOQH 

PRE 

9 

190 

POST 

1 

5 

161 

3K-3599 

2 DOOH 

PRE 

1 

25 

985 

POST 

I 

I 

I 

58 

3087 

a DOOR 

PRE 

31 

996 

POST 

1 

25 

1069 

3600  ♦ 

2 DOOR 

PRE 

1 

1 

253 

POST 

I 

a? 

2615 

a DOOR 

PRE 

i 

1 

9 

706 

POST 

1 

ai 

3aa5 

FO«0 

LT  3000 

2 DOOR 

PRE 

1 

3a 

696 

POST 

1 

1 

1 

a9 

1630 

a DOOR 

PRE 

19 

328 

POST 

1 

11 

209 

3K-3599 

2 DOOR 

PRE 

1 

16 

65a 

POST 

I 

I 

I 

19 

7ao 

a DOOR 

PRE 

13 

a65 

POST 

1 

15 

aab 

3600  ♦ 

2 DOOR 

PRE 

1 

a 

253 

POST 

1 

I 

I 

16 

756 

a DOOR 

PRE 

to 

302 

POST 

I 

25 

1209 

OTHER 

LT  3000 

2 DOOR 

PRE 

I 

1 

81 

POST 

I 

1 

I 

27 

7ao 

a DOOR 

PRE 

3 

92 

POST 

1 

3 

18a 

3K-3599 

2 DOOR 

PRE 

I 

3 

201 

POST 

1 

I 

1 

17 

ear 

a DOOR 

PRE 

a 

2as 

POST 

I 

11 

377 

36U0  ♦ 

2 DOOR 

PRE 

I 

3 

72 

POST 

I 

1 

I 

t 

282 

a DOOR 

pRE 

a 

las 

POST 

I 

15 

779 

THt  T01AL  frequency  IS  26539 


TABLE  A- 17 

FULLY  CROSS  CLASSIFIED  TABLE  OF 
NORTH  CAROLINA  1974  RAW  DATA  FOR 
m/co  INJURY  DICHOTO'IY 


gm 


STYLE 

PRtPUST 

I 

INJURY 

(1) 

3 

p 

I 

K AB 

CO 

2 

DUOR 

PRE 

1 

20 

190 

POST 

I 

I 

I 

90 

258 

<1 

DOOR 

PRE 

29 

170 

POST 

1 

20 

196 

2 

DOOR 

PRE 

I 

105 

905 

POST 

I 

267 

2878 

1 

9 

DUOR 

PRE 

I 

110 

917 

POST 

I 

93 

1001 

-I- 

• f»  «D  » 9 « « «k  «> 

m m9» 

• « w « « 

2 

DOOR 

PR£ 

1 

20 

290 

POST 

I 

I 

I 

171 

2991 

9 

DOOR 

PRE 

57 

658 

POST 

I 

161 

3305 

m 99 

2 

OUQR 

PRE 

J 

111 

819 

POST 

I 

161 

1998 

9 

DOOR 

PRE 

1 

1 

97 

300 

POST 

1 

25 

195 

- “ 

0 

1 

1 

0 

• 

• 

0 

1 

m 

a>mm> 

2 

DOOR 

PRE 

1 

70 

602 

POST 

I 

1 

1 

59 

700 

9 

DOOR 

PRE 

33 

995 

POST 

1 

35 

926 

2 

DOOR 

PRE 

I 

20 

237 

POST 

I 

61 

711 

9 

DOOR 

PRE 

Jl 

1 

35 

277 

POST 

I 

75 

1 159 

OTHER  LT  3000  2 DUQH 


H DOOM 


PRE 

POST 

PRE 

POST 


3K-3599  2 DOOR 


H DOOR 


PRE 

POST 

PRE 

POST 


3600  ♦ 2 DOOR 


« DOOR 


PRE 

POST 

PRE 

POST 


5 

97 

9 

16 


77 

670 

fi6 

171 


21 

81 

22 

29 


10 

27 

e 

5fl 


183 

7fll 

227 

359 

» <B  » « 

65 

26J 

191 

790 


THE  1DT&L  FREQUENCY  IS 


26539 
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TABLE  A- 18 


FULLY  CROSS  CLASSIFIED  TABLE  OF 
NORTH  CAROLINA  1974  RAW  DATA  FOR 
KABC/0  INJURY  DICHOTOMY 


OH 


WEiGHT 

STYLE 

PREPUST 

I 

INJURY 

(1) 

h 

s 

P 

I 

KABC 

0 

LT  3000 

2 

DUOH 

PRt 

I 

33 

177 

POST 

I 

T 

62 

236 

a 

OUOH 

PRt 

I 

42 

157 

POST 

1 

20 

130 

3K-3S99 

2 

DUOH 

PRt 

1 

169 

041 

POST 

I 

T 

47  4 

267  1 

a 

OUOK 

PRt 

i 

I 

193 

034 

POST 

I 

153 

94  1 

3600  ♦ 

2 

DUOH 

PRt 

I 

36 

222 

POST 

I 

T 

341 

2321 

a 

DUOH 

PRt 

I 

99 

616 

POST 

Z 

407 

3079 

FORD  LT  3000  2 DOON 


il  DUOH 


PHt 

POST 

PRfc 

POST 


166 

320 

00 

43 


766 

13S9 

267 

177 


2 

DUOH 

PRt 

1 

111 

561 

POST 

I 

104 

655 

Z 

4 

DUOH 

PRE 

z 

60 

410 

POST 

1 

65 

396 

2 

DUOH 

PRE 

I 

47 

210 

POST 

z 

106 

660 

z 

4 

DUOH 

PRE 

z 

46 

266 

POST 

I 

152 

1002 

OTHfcH  LT  3000  2 OUOH 


a DOCK 


pR£ 

POST 

PRfc 

POST 


16 

190 

19 

3a 


3600  ♦ 2 DUOH 


a DUOH 


PRt 

POST 

PRt 

POST 


15 

46 

19 

105 


66 

609 

00 

153 


2 DUOH 

PRE 

I 

36 

166 

POST 

I 

140 

724 

4 DUOH 

PRE 

Z 

I 

42 

207 

POST 

z 

60 

328 

60 

242 

130 

609 


IHt  TOTAL  FRtOUENCY  IS  26539 
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TABLE  A-19 


FULLY  CROSS  CLASSIFIER  TABLE  OF 
NORTH  CAROLINA  1975  RAM  DATA  FOR 
K,A/BCO  INJURY  DICHOTOMY 


MANUFAC 

DHvSEX 

WEIGHT 

STYLE 

PHEP03T 

I 

INJURY 

(I) 

M 

X 

w 

a 

P 

I 

KA 

BCO 

gm 

male 

LT  3000 

2 UOUR 

PRF 

I 

2 

163 

PU8T 

I 

5 

162 

I 

4 DOUR 

PRE 

1 

5 

100 

POST 

I 

2 

80 

3K-3599 

2 OOUW 

PRE 

I 

23 

606 

PUS  r 

I 

35 

1977 

I 

4 OUUR 

PRE 

I 

12 

333 

POST 

I 

14 

706 

3600  ♦ 

2 DOUR 

PRE 

1 

7 

141 

POST 

I 

31 

2020 

I 

4 DOUR 

PRE 

1 

5 

392 

POST 

I 

33 

2353 

female 

LT  3000 

2 DOUR 

PRE 

I 

i 

44 

POST 

1 

7 

86 

I 

4 DOUR 

PRE 

I 

1 

79 

PUST 

I 

4 

91 

3K-3599 

2 DOUR 

PRE 

I 

4 

209 

POST 

T 

?5 

1159 

I 

a UOUH 

PRE 

T 

5 

319 

PUST 

I 

1 3 

S80 

3 <)  0 0 ♦ 

2 DOUW 

PKE 

I 

0 

6? 

POST 

r 

1 8 

119U 

I 

4 UOUK 

PRE 

1 

5 

189 

PUST 

I 

25 

1553 

® I • 

A-40 


TABLE  A-19  (Continued) 


MANUFAC 

M 

OH VSEX 
X 

WEIGHT 

w 

STYLE 

S 

PREPOST  I INJURY  (I) 

P I KA  BCD 

fURO 

male 

LT  3000 

2 DOUR 

PHE 

I 

13 

586 

POST 

I 

24 

1000 

1 

4 DOUR 

PKE 

I 

7 

202 

POST 

I 

1 

144 

3K-3599 

2 DOUR 

PHE 

1 

la 

432 

POST 

I 

TO 

510 

1 

^ DOUR 

PHE 

I 

e 

312 

PUS  T 

1 

5 

29fl 

3600  ♦ 

2 DOUR 

PRE 

I 

5 

127 

POST 

I 

5 

595 

I 

H UOUR 

PHE 

I 

4 

190 

POST 

I 

22 

077 

female 

LT  3000 

2 DOUR 

PHE 

I 

6 

290 

POST 

I 

26 

795 

I 

a DOUR 

PRE 

1 

b 

136 

POST 

1 

6 

145 

3K-3599 

2 DOUR 

PHE 

I 

9 

185 

POST 

I 

n 

326 

1 

4 DOUR 

PRE 

1 

3 

171 

POST 

I 

5 

192 

3600  ♦ 

2 UOUR 

PKE 

1 

3 

56 

POST 

I 

to 

357 

I 

4 DOUR 

PHE 

I 

2 

95 

PUST 

I 

16 

503 

” 

1 


i 


A-41 


TABLE  A-19  (Concluded) 


• I 


A-42 


TABLE  A-20 


FULLY  CROSS  CLASSIFIED  TABLE  OF 
NORTH  CAROLINA  1975  RAW  DATA  FOR 
KAB/CO  INJURY  DICHOTOMY 


manufac 

DR VSEX 

InEIGHT 

style 

PREPOST 

1 

INJURY 

(n 

M 

X 

M 

S 

P 

I 

kab 

CO 

G M 

male 

LT  3000 

2 DOUR 

PRE 

I 

21 

140 

POST 

1 

26 

161 

I 

^ DOUR 

PRE 

I 

13 

92 

FUST 

I 

9 

73 

3K-359R 

2 DOOR 

PRE 

I 

71 

560 

POST 

I 

130 

1882 

1 

^ DOUR 

PRE 

1 

a6 

499 

POST 

I 

51 

669 

3600  + 

2 DOUR 

PRE 

I 

16 

130 

POST 

1 

119 

1932 

1 

9 DOOR 

PRE 

I 

32 

365 

POST 

I 

1R4 

2244 

female 

LT  3000 

2 DOUR 

PRE 

I 

6 

37 

POST 

1 

17 

78 

I 

4 DOUR 

PRE 

1 

7 

73 

POST 

I 

11 

84 

3K-3599 

2 DOUR 

PRE 

1 

26 

187 

POST 

I 

110 

1074 

I 

4 DOUR 

PRE 

I 

28 

296 

PUST 

I 

55 

542 

3bOO  + 

2 DOUR 

PRE 

I 

3 

59 

PUST 

I 

75 

1137 

I 

4 DOOR 

PRE 

1 

19 

175 

POST 

I 

121 

1457 

A-43 


TABLE  A-20  (Continued) 


manufac  drvsex  weight 
M X w 


STYLE 

S 


PHEPOST  I 
P I 


injuhy  cn 

KAB  CO 


PURO  MALE 


female 


LT  3000  2 OOtlW  P«E  1 

POST  I 

I 

UOUP  PHE  1 

POST  I 

3K-3599  2 OOtjR  PWE  I 

POST  I 

I 

9 OOUP  PHF  1 

POST  I 


59 

540 

92 

932 

17 

192 

7 

138 

40 

406 

38 

482 

27 

293 

25 

278 

3600  ♦ 

2 

OOUR 

PRE 

I 

10 

122 

POST 

I 

I 

Y 

33 

567 

4 

DOOR 

PRE 

21 

173 

POST 

i 

65 

834 

LT  3000  2 OnuR  PHE 

POST 

a OOUR  PRE 
POST 


3K-3599  2 OOUR  PRE 

POST 

9 OOUR  PRE 
POST 


3600  ♦ 2 OOUR  PRE 

POST 

^ OOUR  PHE 
POST 


35 

107 

19 

30 


29 

28 

15 

18 


8 

48 

10 

54 


261 

714 

123 

123 


165 

309 

161 

179 


51 

319 

87 

465 


A-44 


TABLE  A-20  (Concluded) 


MANuFaC 

ORVSEX  HEIGHT 

STYLE 

PHEP03T 

I 

INJURY 

(I) 

M 

X w 

8 

P 

1 

KAB 

CO 

OTHER 

MALE  LT  3000 

2 DOUR 

PRF 

I 

R 

57 

PU8T 

I 

«0 

«06 

I 

^ DOUR 

PRE 

I 

9 

96 

PUST 

I 

12 

106 

3K-3599 

2 DOUR 

PRF 

I 

10 

125 

POST 

I 

a2 

591 

I 

y DOUR 

PRF 

I 

7 

129 

PUST 

I 

17 

238 

3600  + 

2 DOUR 

PRF 

I 

91 

PUST 

I 

20 

171 

I 

4 DOUR 

PRF 

I 

9 

85 

POST 

I 

36 

597 

® A * 

female  LT  3000 

2 DOUR 

PRF 

1 

3 

31 

PUST 

I 

<»9 

266 

1 

<1  DOUR 

PRF 

I 

7 

36 

POST 

I 

9 

76 

3K-3599 

2 DOUR 

PRE 

I 

12 

63 

PUST 

I 

29 

292 

I 

a DOUR 

PRE 

I 

10 

lOB 

PUST 

I 

26 

155 

3600  ♦ 

2 DOUR 

PRE 

I 

6 

23 

PUST 

I 

9 

119 

I 

a DOUR 

PRE 

I 

2 

66 

PUS  T 

1 

21 

297 

THE 

TOTAL  FREQUENCY 

IS  2R236 

A-45 


TABLE  A-21 

FULLY  CROSS  CLASSIFIED  TABLE  FOR 
NORTH  CAROLINA  1975  RAW  DATA  FOR 
KABC/0  INJURY  DICHOTOMY 


MaNUFAC 

UR VS£X 

WEIGHT 

style 

RKEP03T  1 

INJURY 

(I) 

X 

W 

s 

P 

I 

KABC 

D 

gm 

MALE 

LT  3000 

2 UOUH 

PKE 

I 

27 

138 

POST 

I 

36 

151 

I 

a uouR 

PRE 

I 

15 

90 

POST 

I 

12 

70 

3K-3S9R 

2 DOUR 

PRE 

I 

103 

528 

POST 

I 

223 

1789 

I 

<)  DOUR 

PRE 

I 

77 

468 

POST 

I 

S6 

634 

B « « a <a  « a 

I . 

ataaaoaaaa 

3600  ♦ 

2 DOUR 

PRE 

I 

22 

126 

POST 

1 

236 

1615 

I 

9 DOUR 

PRE 

I 

58 

339 

PUS  r 

I 

2<I9 

2139 

female 

LT  3000 

2 DOUR 

PRE 

I 

15 

30 

POST 

1 

27 

68 

I 

R DOUR 

PRE 

I 

lb 

64 

POST 

1 

22 

73 

3K-3599 

2 DOUR 

PRE 

I 

51 

162 

POST 

I 

220 

964 

I 

R DOUR 

PRE 

I 

66 

258 

POST 

T 

m m ~ y ^ 

121 

476 

3600  + 

2 DOUR 

PKE 

I 

6 

54 

POST 

I 

206 

1006 

1 

t 

DOUR 

PRE 

I 

26 

166 

POST 

1 

257 

1321 

A-46 


TABLE  A-21  (Continued) 


manufac 

uRvstx 

WEIGHT 

style 

RKEP03T 

I 

INJURY  (I) 

M 

X 

W 

S 

P 

I 

KABC  D 

FORD 

MflUF 

LI  JOOO 

2 DOUR 

PRE 

I 

96 

503 

POST 

1 

154 

870 

I 

^ DOUR 

PRF 

T 

30 

179 

PUST 

I 

16 

129 

3K-3599 

2 DOUR 

PRE 

I 

58 

368 

POST 

I 

70 

450 

I 

a DOUR 

PRE 

1 

44 

276 

PUST 

I 

38 

265 

3600  ♦ 

2 DOUR 

PRE 

1 

20 

112 

POST 

I 

77 

523 

I 

A dour 

PRE 

I 

31 

163 

PUST 

I 

129 

775 

female 

LT  3000 

2 DOUR 

PRE 

1 

63 

233 

PUST 

I 

211 

610 

1 

9 DOUR 

PRE 

I 

34 

108 

POST 

I 

48 

105 

3K-3599 

2 DOUR 

PRE 

I 

54 

140 

PUST 

I 

61 

276 

I 

4 DOUR 

PRE 

I 

38 

138 

PUST 

I 

43 

154 

3600  ♦ 

2 DOUR 

PRE 

1 

1 4 

45 

PUST 

I 

86 

281 

I 

4 DOUR 

PRE 

I 

16 

81 

POST 

I 

102 

417 

A-47 


TABLE  A-21  (Concluded) 


MANUFAC 

URvaEx 

WEIGHT 

style 

PRFPOST 

1 

INJURY 

U) 

M 

X 

w 

3 

P 

I 

KABC 

0 

OTHER 

male 

LT  3000 

2 UOUR 

PRE 

I 

10 

51 

PUS  r 

I 

62 

36<l 

I 

4 UOUR 

PRE 

I 

13 

92 

POST 

I 

19 

99 

” I “• 

3K-3599 

2 UOUR 

PRE 

I 

in 

121 

PUST 

I 

77 

506 

1 

^ UOUR 

PRE 

I 

16 

120 

PU3T 

1 

33 

222 

-I- 

»«X9«»(Baa0aD>B 

3600 

2 UOUR 

PRE 

I 

6 

39 

PUST 

I 

29 

162 

I 

M UOUR 

PRE 

I 

la 

80 

PUST 

I 

66 

517 

• I • 

female 

LT  3000 

2 UOUR 

PRE 

I 

6 

26 

POST 

I 

83 

252 

UOUR 

PRE 

I 

I 

1 1 

32 

POST 

I 

17 

68 

3K»3599 

2 UOuR 

PRt 

* 1 • 
I 

21 

5 a 

PUS  f 

I 

50 

221 

I 

t(  UOUR 

PRE 

I 

20 

98 

PUST 

I 

33 

198 

-1- 

3600 

2 UOUR 

PRE 

I 

10 

19 

PUST 

I 

15 

103 

1 

* 

i(  UOUR 

PRE 

I 

12 

56 

POST 

I 

«9 

269 

THE 

1 U fAL 

fheouency 

IS  2«236 

• 
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APPENDIX  B 

COMPLETE  MARGINAL  ASSOCIATIONS  OF 
MODEL  EFFECTS  FOR  STATE  MASS  ACCIDENT  DATA 




TABLE  B-1 


SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MODEL  EFFECTS  FOR 
INJURY  DICHOTOMY  KA  vs  BCO  TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x' 

df 

Prob. 

Injury  x Prepost 

184.75 

1 

0.000 

151 .73 

1 

0.000 

138.18 

2 

0.000 

Injury  x Style 

1.15 

1 

0.283 

0.73 

1 

0.394 

0.92 

2 

0.337 

Injury  x Accident  Type 

1,871 .17 

2 

0.000 

- 

- 

- 

1 ,474.52 

2 

0.000 

Injury  x Driver  Age 

15.19 

2 

0.000 

4.85 

2 

0.089 

- 

- 

- 

Injury  x City  Size 

1 ,189.18 

2 

0.000 

1 ,296.82 

2 

0.000 

844.14 

2 

0.000 

Injury  x Road  Type 

- 

- 

- 

491.11 

2 

0.000 

- 

- 

- 

Injury  x TAD 

- 

- 

- 

- 

- 

- 

7,235.74 

2 

0.000 

Prepost  X Style 

4,860.68 

1 

0.000 

4,878.59 

1 

0.000 

4,569.23 

1 

0.000 

Prepost  X Accident  Type 

992.45 

2 

0.000 

- 

- 

- 

663.02 

2 

0.000 

Prepost  X Driver  Age 

730.43 

2 

0.000 

588.60 

2 

0.000 

- 

- 

- 

Prepost  X City  Size 

139.09 

2 

0.000 

136.50 

2 

0.000 

135.27 

2 

0.000 

Prepost  X Road  Type 

- 

- 

- 

307.74 

2 

0.000 

- 

- 

- 

Prepost  X TAD 

- 

- 

- 

- 

- 

- 

30.86 

2 

0.000 

Style  X Accident  Type 

126.33 

2 

0.000 

- 

- 

- 

118.53 

2 

0.000 

Style  X Driver  Age 

11  ,095.57 

2 

0.000 

11,179.07 

2 

0.000 

- 

- 

- 

Style  X City  Size 

570.90 

2 

0.000 

604.32 

2 

0.000 

558.01 

2 

0.000 

Style  X Road  Type 

- 

- 

- 

0.79 

2 

0.673 

- 

- 

- 

Style  X TAD 

- 

- 

- 

- 

- 

- 

121 .12 

2 

0.000 

Accident  Type  x Driver  Age 

643.54 

4 

0.000 

- 

- 

- 

- 

- 

- 

Accident  Type  x City  Size 

832.77 

4 

0.000 

984.43 

4 

0.000 

- 

- 

- 

Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

6,231 .50 

4 

0.000 

Driver  Age  x City  Size 

823.72 

4 

0.000 

- 

- 

- 

- 

- 

- 

City  Size  x Roed  Type 

- 

- 

- 

24,816.45 

4 

0.000 

- 

- 

- 

City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

734.40 

4 

0.000 

City  Size  x TAD 

- 

- 

- 

- 

- 

- 

3,326.20 

4 

0.000 

Road  Type  x Driver  Age 

- 

- 

- 

177.23 

4 

0.000 

- 

- 

- 

Injury  x Prepost  x Style 

0.78 

1 

0.377 

0.81* 

1 

0.369 

0.21* 

1 

0.647 

Injury  x Prepost  x Accident  Type 

2.32 

2 

0.313 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x City  Size 

25.76 

2 

0.000 

26.62* 

2 

0.000 

- 

- 

- 

Injury  x Style  x Accident  Type 

4.96 

2 

0.084 

- 

- 

- 

- 

- 

- 

Injury  x Style  x City  Size 

1 .79 

2 

0.408 

3.31 

2 

0.191 

- 

- 

- 

Injury  x Style  x Driver  Age 

- 

- 

- 

3.71 

2 

0.156 

- 

- 

- 

Injury  x Accident  Type  x City  Size 

270.45 

4 

0.000 

- 

- 

- 

- 

- 

- 

(Injury  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

167.86* 

4 

0.000 

Injury  x Driver  Age  x City  Size 

16.67* 

' 4 

0.002 

12.68 

4 

0.013 

- 

- 

- 

(Injury  x City  Size  x Road  Type 

- 

- 

- 

148.76* 

4 

0.000 

- 

- 

- 

★ 

Effect  is  specified  directly  in  the  model. 
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TABLE  B-1  (Continued) 


Texas  1972 

Texas 

U> 

Texas 

1974 

Effect 

LR  x' 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x' 

df 

Prob. 

Injury  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

205.77* 

4 

0.000 

Injury  x City  Size  x TAD 

- 

- 

- 

- 

- 

- 

104.71* 

4 

0.000 

Injury  x Road  Type  x Driver  Age 

- 

- 

- 

21.35* 

4 

0.000 

- 

- 

- 

Prepost  X Style  x Accident  Type 

65.34 

2 

0.000 

- 

- 

- 

14.33 

2 

0.001 

Prepost  X Style  x Driver  Age 

1043.15 

2 

0.000 

743.34* 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

12.39 

2 

0.002 

16.05* 

2 

0.000 

5.32* 

2 

0.070 

Prepost  x Style  x TAD 

- 

- 

- 

- 

- 

- 

4.69 

2 

0.096 

Prepost  X Accident  Type  x Driver  Age 

29.49 

4 

0.000 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x City  Size 

36.17 

4 

0.000 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

41.90 

4 

0.000 

Prepost  x City  Size  x Road  Type 

- 

* 

- 

27.54* 

4 

0.000 

- 

- 

- 

Prepost  X City  Size  x Driver  Age 

- 

- 

- 

3.44* 

4 

0.487 

- 

- 

- 

Prepost  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

57.92* 

4 

0.000 

Prepost  X City  Size  x TAD 

- 

- 

- 

- 

- 

- 

38.10* 

4 

0.000 

Prepost  X Road  Type  x Driver  Age 

- 

- 

- 

15.17* 

4 

0.004 

- 

- 

- 

Style  X Accident  Type  x Driver  Age 

27.14 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Accident  Type  x City  Size 

13.31 

4. 

0.010 

- 

- 

- 

- 

- 

Style  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

4.05 

4 

0.400 

Style  X Driver  Age  x City  Size 

61.38* 

4 

0.000 

89.16 

4 

0.000 

- 

- 

- 

Style  X City  Size  x Road  Type 

* 

- 

- 

18.95 

4 

0.001 

- 

- 

- 

Style  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

16.86* 

4 

0.002 

Style  X Road  Type  x Driver  Age 

- 

- 

- 

59.57 

4 

0.000 

- 

- 

- 

Accident  Type  x Driver  Age  x City  Size 

17.23* 

8 

0.028 

- 

- 

- 

- 

- 

- 

City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

84.7^ 

3 

0.000 

- 

- 

- 

City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

510.98* 

8 

0.000 

Injury  x Prepost  x Style  x Accident  Type 

0.56 

2 

0.754 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Style  x City  Size 

4.60 

2 

0.100 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Acc  Type  x City  Size 

9.48 

4 

0.050 

- 

- 

- 

- 

- 

- 

Injury  x Style  x Acc  Type  x City  Size 

17.05 

4 

0.002 

- 

- 

- 

- 

- 

■ - 

Injury  x Style  x City  Size  x Driver  Age 

- 

- 

- 

12.33* 

4 

0.015 

- , 

- 

Prepost  X Style  x Acc  Type  x Driver  Age 

11.07* 

4 

0.026 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Acc  Type  x City  Size 

6.88 

4 

0.142 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Acc  Type  x TAD 

- 

- 

- 

- 

- 

- 

10.60* 

4 

0.032 

Style  X City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

18.15* 

8 

0.020 

- 

- 

- 

Inj  X Prepost  x Style  x Acc  Type  x City  Size 

11  .59 

4 

0.021 

- 

- 

- 

- 

- ^ 

- 

SUMMARY  OF  MODEL 

112.35 

98 

0.152 

115.24 

106 

0.2537 

141.42 

122 

0.1103 

* 

Effect  is  specified  directly  in  the  model. 


B-2 


TABLE  B-2 

SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MODEL  EFFECTS  FOR 
INJURY  DICHOTOMY  .KAB  vs  CO  TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x' 

df 

Prob. 

LRx' 

df 

Prob. 

LR  x' 

df 

Prob. 

Injury  x Prepost 

370.72 

1 

0.000 

378.46 

1 

0.000 

347.04 

1 

0.000 

Injury  x Style 

2.19 

1 

0.139 

8.16 

1 

0.004 

8.30 

1 

0.004 

Injury  x Accident  Type 

4, 630.. 34 

2 ( 0.000 

- 

- 

- 

4,992.58 

2 

0.000 

Injury  x Driver  Age 

2.16 

2 I 0.339 

3.58 

2 

0.167 

- 

- 

- 

Injury  x City  Size 

1 ,459.82 

2 

0.000 

1 ,370.29 

2 

0.000 

1,017.14 

2 

0.000 

Injury  x Road  Type 

- 

- 

- 

564.33 

2 

0.000 

- 

- 

Injury  x TAD 

- 

- 

- i 

1 

- 

- 1 19,452.24 

2 

0.000 

Prepost  X Style 

4,860.58 

1 

0.000  i 4,878.59 

1 

0.000  j 4,569.23 

1 

0.000 

Prepost  X Accident  Type 

992.45 

2 

0.000  1 

- 

- ! 663.02 

2 

0.000 

Prepost  X Driver  Age 

730.43 

2 

0.000  ! 588.60 

2 

0.000 

- 

- 

- 

Prepost  X City  Size 

139.09 

2 

0.000 

136.50 

2 

0.000 

135.27 

2 

0.000 

Prepost  X Road  Type 

- 

- 

" 

307.74 

2 

0.000 

- 

- 

- 

Prepost  X TAD 

- 

- 

- 

- 

- i 30.86 

2 

0.000 

Style  X Accident  Type 

126.33 

2 

0.000 

- 

- 

118.53 

2 

0.000 

Style  X Driver  Age 

11,095.57 

2 

0.000 

11 ,179.07 

2 

0.000 

- 

- 

- 

Style  X City  Size 

570.90 

2 

0.000 

604.32 

2 

0.000  i 558.01 

2 

0.000 

Style  X Road  Type 

- 

- 

- 

0.78 

2 

0.676 

- 

- 

- 

Style  X TAD 

- 

- i - 

- 

- 

- 

121.12 

2 

0.000 

Accident  Type  x Driver  Age 

643.54 

4 

0.000 

- 

- 

- 

- 

- 

- 

Accident  Type  x City  Size 

832.77 

4 1 0.000 

- 

- 

- 

- 

- 

- 

Accident  Type  x TAD 

- 

- 

I ! I 

- 

- 

6,231.50 

4 

0.000 

Driver  Age  x City  Size 

823.66 

4 

0.000 

984.43 

4 

0.000 

- 

- 

■| 

City  Size  x Road  Type  | 

- 

- 

- 

24,316.45 

4 

0.000 

- 

- 

- 

City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

734.40 

4 

0.000 

City  Size  x TAD 

- 

- 

- 

- 

- 

- 

3,326.20 

4 

0.000 

Road  Type  x Driver  Age  I 

- 

- 

- 

177.20 

4 

0.000 

- 

- 

- 

Accident  Type  x TAD 

1 

- 

- 

- 

- 

- 

- 

6,231 .50 

2 

0.000 

B-3 


TABLE  B-2  (Continued) 


Texas  1972 

Texas 

1973 

Texas 

1974 

j 

LR  x" 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x^ 

df 

Prob.  j 

Injury  x Prepost  x Style 

0.68* 

1 

0.408 

0.04 

1 

0.839 

14.58* 

1 

0.000  1 

Injury  x Prepost  x Accident  Type 

6.99 

2 

0.030 

- 

- 

- 

26.12* 

2 

0.000  1 

Injury  x Prepost  x Driver  Age 

13.50* 

2 

0.001 

21.55 

2 

0.000 

- 

- 

- 

Injury  x Prepost  x City  Size 

39.86 

2 

0.000 

37.95 

2 

0.000 

- 

Injury  x Prepost  x Road  Type 

- 

- 

- 

10.95 

2 

0.004 

- 

- 

Injury  x Style  x Accident  Type 

12.90 

2 

0.002 

- 

- 

- 

- 

- 

-■ 

Injury  x Style  x City  Size 

8.17 

2 

0.017 

- 

- 

- 

1.10* 

2 

0.578 

Injury  x Style  x Driver  Age 

- 

- 

- 

14.41 

2 

0.001 

- 

- 

- 

Injury  x Accident  Type  x Driver  Age 

12.04 

4 

0.017 

- 

- 

- 

- 

- 

Injury  x Accident  Type  x City  Size 

504.00 

4 

0.000 

■ 

- 

- 

- 

- 

- 

Injury  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

242.48* 

4 

0.000 

Injury  x Driver  Age  x City  Size 

> 31.68 

4 

0.000 

16.07 

4 

0.003 

- 

- 

- 

Injury  x City  Size  x Road  Type 

- 

- 

- 

178.00* 

4 

0.000 

“ 

- 

Injury  x City  Size  x Accident  Type 

- 

- 

- 

353 . 53* 

4 

0.000 

Injury  x City  Size  x TAD 

- 

- 

- 

54.50* 

4 

0.000 

Injury  x Road  Type  x Driver  Age 

- 

- 

- 

26.35* 

4 

0.000 

- 

- 

- 

Prepost  X Style  x Accident  Type 

65.34 

2 

0.000 

i 

1 

- 

- 

14.33 

2 

0.001 

Prepost  X Style  x Driver  Age 

1 ,043.15 

2 

0.000 

1 743.34 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

12.39* 

2 

0.002 

1 16.07* 

2 

0.000 

5.32* 

2 

0.070 

Prepost  X Style  x TAD 

- 

- 

- 

1 

- 

4.69 

2 

0.096 

Prepost  X Accident  Type  x Driver  Age 

29.49 

4 

0.000 

1 

1 

! - 

- 

- 

- 

- 

Prepost  X Accident  Type  x City  Size 

36.17 

4 

0.000 

i 

i 

j - 

- 

- 

- 

- 

Prepost  X Accident  Type  x TAD 

- 

- 

- 

- 

j - 

- 

41.90 

4 

0.000 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

27.52* 

4 

0.000 

- 

- 

- 

Prepost  X City  Size  x Driver  Age 

- 

- 

- 

3.48 

4 

0.482 

- 

- 

- 

Prepost  X Road  Type  x Driver  Age 

- 

- 

- 

15.17* 

4 

0.004 

- 

- 

- 

Prepost  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

57.92 

4 

0.000 

Prepost  X City  Size  x TAD 

- 

- 

- 

- 

- 

- 

38.10 

4 

0.000 

★ 

Effect  is  specified  directly  in  the  model. 


B-4 


TABLE  B-2  (Concluded) 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x" 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x^ 

df 

Prob. 

Style  X Accident  Type  x Driver  Age 

27.14 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Accident  Type  x City  Size 

13.31 

4 

0.001 

- 

- 

- 

- 

- 

- 

Style  X Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

4.05 

4 

0.400 

Style  X City  Size  x Road  Type 

- 

- 

- 

18.95 

4 

0.001 

- 

- 

- 

Style  X City  Size  x Driver  Age 

- 

- 

- 

89.16 

4 

0.000 

- 

- 

- 

Style  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

16.86* 

4 

0.002 

Style  X Road  Type  x Driver  Age 

- 

- 

- 

59.55 

4 

0.000 

- 

- 

- 

Accident  Type  x Driver  Age  x City  Size 

17.20 

8 

0.028 

- 

- 

- 

- 

- 

- 

City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

84.74 

8 

0.000 

- 

- 

- 

City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

510.98* 

8 

0.000 

Injury  x Prepost  x Accident  Type  x City  Size 

9.94* 

4 

0.041 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Style  x Driver  Age 

- 

- 

- 

14.32* 

2 

0.001 

- 

- 

- 

Injury  x Prepost  x City  Size  x Driver  Age 

- 

- 

- 

10.34* 

4 

0.035 

- 

- 

- 

Injury  x Style  x Accident  Type  x City  Size 

17.38* 

4 

0.002 

- 

- 

- 

- 

- 

- 

Inj.  X Acc.Type  x Driver  Age  x City  Size 

23.20* 

8 

0.003 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Accident  Type  x Dr.  Age 

11.07* 

4 

0.026 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

10.60* 

4 

0.032 

Style  X City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

18.15* 

8 

0.020 

- 

- 

- 

SUMMARY  OF  MODEL 

91.50 

96 

0.6108 

118.89 

104 

0.1508 

129.32 

116 

0.1794 

★ 

Effect  is  specified  directly  in  the  model. 


TABLE  R-3 


SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MOOEL  EFFECTS  FOR 
INJURY  DICHOTOMY  KARC  vs  0 TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x" 

df 

Prob. 

LRx" 

df 

Prob. 

LR  x' 

df 

Prob. 

Injury  x Prepost 

320.73 

1 

0.000 

284.91 

1 

0.000 

230.17 

1 

0.000 

Injury  x Style 

8.73 

1 

0.003 

14.71 

1 

0.000 

7.52 

1 

0.006 

Injury  x Accident  Type 

4,522.61 

2 

0.000 

- 

- 

- 

4,331.43 

2 

0.000 

Injury  x Driver  Age 

6.62 

2 

0.037 

0.27 

2 

0.872 

- 

- 

- 

Injury  x City  Size 

1 ,286.50 

2 

0.000 

1,184.21 

2 

0.000 

944.74 

2 

0.000 

Injury  x Road  Type 

- 

- 

- 

445.13 

2 

0.000 

- 

- 

- 

Injury  x TAD 

- 

- 

- 

- 

- 

- 

24,149.57 

2 

0.000 

Prepost  X Style 

4,860.68 

1 

0.000 

4,878.59 

1 

0.000 

4,569.23 

1 

0.000 

Prepost  X Accident  Type 

992.45 

2 

0.000 

- 

- 

- 

663.02 

2 

0.000 

Prepost  X Driver  Age 

730.43 

2 

0.000 

588.60 

2 

0.000 

- 

- 

- 

Prepost  X City  Size 

139.09 

2 

0.000 

136.50 

2 

0.000 

135.27 

2 

0.000 

Prepost  X Road  Type 

- 

- 

- 

307.74 

2 

0.000 

- 

- 

- 

Prepost  X TAD 

- 

- 

- 

- 

30.86 

2 

0.000 

Style  X Accident  Type 

126.33 

2 

0.000 

- 

- 

- 

118.53 

2 

0.000 

Style  X Driver  Age 

11,095.57 

2 

0.000 

11 ,179.07 

2 

0.000 

- 

- 

Style  X City  Size 

570.90 

2 

0.000 

604.32 

2 

0.000 

558.01 

2 

0.000 

Style  X Road  Type 

- 

- 

- 

0.78 

2 

0.676 

- 

- 

- 

Style  X TAD 

- 

- 

- 

- 

- 

- 

121 .12 

2 

0.000 

Accident  Type  x Driver  Age 

643.54 

4 

0.000 

- 

- 

- 

- 

- 

- 

Accident  Type  x City  Size 

832.77 

4 

0.000 

984.43 

4 

0.000 

- 

- 

- 

Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

6,231.50 

4 

0.000 

Driver  Age  x City  Size 

823.69 

4 

0.000 

- 

- 

- 

- 

- 

- 

City  Size  x Road  Type 

- 

- 

- 

24,816.45 

4 

0.000 

- 

- 

_ 

City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

734.40 

4 

0.000 

City  Size  x TAD 

- 

- 

- 

- 

- 

- 

3,326.20 

4 

0.000 

B-6 


I 


TABLE  B-3  (Continued) 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x' 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x^ 

df 

Prob. 

Injury  x Prepost  x Style 

0.46* 

1 

0.496 

0.26* 

1 

0.608 

13.40* 

1 

0.000 

Injury  x Prepost  x Accident  Type 

11.45 

2 

0.003 

- 

- 

- 

18.10 

2 

0.000 

Injury  x Prepost  x Driver  Age 

19.15* 

2 

0.000 

11.57 

2 

0.003 

- 

- 

- 

Injury  x Prepost  x City  Size 

25.97 

2 

0.000 

32.54 

2 

0.000 

13.05 

2 

0.002 

Injury  x Prepost  x Road  Type 

- 

- 

- 

8.53 

2 

0.014 

- 

- 

- 

Injury  x Prepost  x TAD 

- 

- 

- 

- 

- 

- 

4.07 

2 

0.131 

Injury  x Style  x Accident  Type 

10.82 

2 

0.004 

- 

- 

- 

- 

- 

- 

Injury  x Style  x Driver  Age 

15.30 

2 

0.000 

17.17 

2 

0.000 

- 

- 

- 

Injury  x Style  x City  Size 

17.01 

2 

0.000 

1 .95 

2 

0.378 

- 

- 

- 

Injury  x Style  x Road  Type 

- 

- 

2.23 

2 

0.327 

- 

- 

- 

Injury  x Accident  Type  x City  Size 

378.95 

4 

0.000 

- 

- 

- 

205.82 

4 

0.000 

Injury  x Driver  Age  x City  Size 

28.15 

4 

0.000 

13.23 

4 

0.001 

- 

- 

- 

Injury  x City  Size  x Road  Type 

- 

- 

- 

184.11 

4 

0.000 

- 

- 

- 

Injury  x City  Size  x TAD 

- 

- 

- 

- 

- 

- 

39.63 

4 

0.000 

Injury  x Road  Type  x Driver  Age 

- 

- 

- 

16.54 

4 

0.002 

- 

- 

- 

Prepost  X Style  x Accident  Type 

65.34 

2 

0.000 

- 

- 

- 

14.33 

2 

0.001 

Prepost  X Style  x Driver  Age 

1 ,043.17 

2 

0.000 

743.34* 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

12.39* 

2 

0.002 

16.07* 

2 

0.000 

5.32* 

2 

0.070 

Prepost  X Style  x Road  Type 

- 

- 

- 

0.42 

2 

0.812 

- 

- 

- 

Prepost  X Style  x TAD 

- 

- 

- 

- 

- 

- 

4.69 

2 

0.096 

Prepost  X Accident  Type  x Driver  Age 

29.49 

4 

0.000 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x City  Size 

36.17 

4 

0.000 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

41.90 

4 

0.000 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

27.52* 

4 

0.000 

- 

- 

- 

Prepost  X City  Size  x Driver  Age 

- 

- 

- 

3.48 

4 

0.480 

- 

- 

- 

Prepost  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

57.92 

4 

0.000 

Prepost  X City  Size  x TAD 

- 

- 

- 

- 

- 

- 

38.10 

4 

0.000 

Prepost  X Road  Type  x Driver  Age 

- 

- 

- 

15.17* 

4 

0.004 

- 

- 

- 

Style  X Accident  Type  x Driver  Age 

27.14 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Accident  Type  x City  Size 

13.31 

4 

0.010 

- 

- 

- 

- 

- 

- 

Style  X Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

4.05 

4 

0.400 

* 

Effect  is  specified  directly  in  the  model. 


B-7 


TABLE  R-3  (Concluded) 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x" 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x" 

df 

Prob. 

Style  X City  Size  x Road  Type 

- 

- 

- 

18.94 

4 

0.001 

- 

- 

. 

Style  X City  Size  x Driver  Age 

1 

: 00 
CO 

d 

o.noo 

89.25 

4 

0.000 

- 

Style  X Road  Type  x Driver  Age 

- 

- 

- 

59.55 

4 

0.000 

- 

- 

Accident  Type  x Driver  Age  x City  Size 

17.25* 

8 

0.028 

84.74 

0.000 

- 

- 

City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

- 

- 

- 

_ 

- 

City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

510.98 

8 

0.000 

Injury  x frepost  x Accident  Type  x City  Size 

10.13* 

4 

0.038 

- 

- 

6.91 

4 

0.141 

Injury  x Prepost  x City  Size  x Driver  Age 

- 

- 

- 

11.68* 

0.020 

- 

- 

- 

Injury  x Prepost  x City  Size  x TAD 

- 

- 

- 

- 

- 

- 

6.31 

4 

0.177 

Injury  x Prepost  x Accident  Type  x TAD 

- 

- 

- 

* 

- 

2.00 

4 

0.736 

Injury  x Style  x Accident  Type  x City  Size 

12.66* 

4 

0.013 

■- 

- 

- 

- 

- 

- 

Injury  x Style  x Driver  Age  x City  Size 

10.97* 

4 

0.027 

2.45 

4 

0.654 

- 

- 

- 

Injury  x Style  x City  Size  x Road  Type 

- 

- 

- 

5.87 

4 

0.209 

- 

- 

- 

Injury  x Style  x Road  Type  x Driver  Age 

- 

- 

- 

0.62 

4 

0.960 

- 

- 

- 

Injury  x City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

11.77 

8 

0.162 

- 

- 

- 

Injury  x City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

10.05 

8 

0.262 

Prepost  X Style  x Accident  Type  x Driver  Age 

11.05* 

4 

0.026 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

10.60* 

4 

0.032 

Prepost  X City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

7.20 

8 

0.515 

Style  X City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

18.15 

8 

0.020 

- 

- 

- 

Inj  X Style  x City  Size  x Rd  Type  x Dr  Age 

- 

- 

- 

17.13* 

8 

0.029 

- 

- 

- 

Inj  X Prepost  x City  Size  x Acc  Type  x TAD 

- 

- 

- 

- 

- 

- 

17.95*. 

8 

0.022 

SUMMARY  OF  MODEL 

93.47 

102 

0.7149 

82.05 

74 

0.2440 

95.46 

80 

0.1144 

Effect  is  specified  directly  in  the  model. 
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TABLE  R-4 

SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MODEL  EFFECTS  FOR  THF 
THREE  INJURY  DICHOTOMIES  NEW  YORK  1974  DRIVERS-ONLY  SAMPLE 


Effect 

KA  vs  BCO 

KAB  vs  CO 

KABC  vs  0 

LR 

j 

df 

Prob. 

LR 

df 

Prob. 

LR 

df 

Prob. 

Injury  x Prepost 

95.59 

1 

0.000 

209.79 

1 

0.000 

137.46 

1 

0.000 

Injury  x Style 

23.85 

1 

0.000 

47.95 

1 

0.000 

55.32 

1 

0.000 

Injury  x Rd  Cl 

123.51* 

2 

0.000 

274.18 

2 

0.000 

159.54 

2 

0.000 

Injury  x Age 

57.11* 

2 

0.000 

162.51 

2 

0.000 

95.39* 

2 

0.000 

Injury  x Mfg 

17.26 

2 

0.000 

70.39 

2 

0.000 

57.36 

2 

0.000 

Prepost  X Style 

879.34 

1 

0.000 

879.34 

1 

0.000 

885.18 

1 

0.000 

Prepost  X Rd  Cl 

56.98 

2 

0.000 

56.98 

2 

0.000 

58.18 

2 

0.000 

Prepost  X Age 

260.75 

2 

0.000 

260.75 

2 

0.000 

265.65 

2 

0.000 

Prepost  X Weight 

49.69 

2 

0.000 

49.69 

2 

0.000 

50.80 

2 

0.000 

Style  X Rd  Cl 

195.16 

2 

0.000 

195.16 

2 

0.000 

198.05 

2 

0.000 

Style  X Age 

1579.48 

2 

0.000 

1579.84 

2 

0.000 

1582.21 

2 

0.000 

Style  X Mfg 

333.28 

2 

0.000 

333.28 

2 

0.000 

333.61 

2 

0.000 

Rd  Cl  X Age 

635.39 

4 

0.000 

635.39 

4 

0.000 

638.11 

4 

0.000 

Rd  Cl  X Mfg 

144.86 

4 

0.000 

144.86 

4 

0.000 

144.14 

4 

0.000 

Age  X Mfg 

113.69 

4 

0.000 

113.69 

4 

0.000 

115.88 

4 

0.000 

Injury  x Prepost  x Style 

6.64* 

1 

0.010 

9.99* 

1 

0.002 

5.92* 

1. 

0.015 

Injury  x Prepost  x Rd  Cl 

- 

- 

- 

- 

. 

. 

9.68* 

2 

0.008 

Injury  x Prepost  x Mfg 

7.67* 

2 

0.022 

15.12* 

2 

0.001 

10.31* 

2 

0.006 

Injury  x Style  x Rd  Cl 

- 

- 

- 

8.67* 

2 

0.013 

- 

- 

- 

Injury  x Style  x Age 

- 

- 

- 

10.40* 

2 

0.006 

- 

- 

- 

Injury  x Rd  Cl  x Age 

- 

- 

- 

- 

* 

9.61* 

4 

0.048 

Prepost  X Style  x Rd  Cl 

2.45 

2 

0.029 

2.45 

2 

0.294 

2.42 

2 

0.298 

Prepost  X Style  x Age 

114.30 

2 

0.000 

114.30 

2 

0.000 

113.75 

2 

0.000 

Prepost  X Style  x Mfg 

111.25 

2 

0.000 

111.25 

2 

0.000 

112.87 

2 

0.000 

Prepost  X Rd  Cl  x Age 

17.80* 

4 

0.001 

17.80* 

4 

0.001 

17.05* 

4 

0.002 

Prepost  X Rd  Cl  X Mfg 

9.26 

4 

0.055 

9.26 

4 

0.055 

9.14 

4 

0.058 

Prepost  X Age  x Mfg 

12.29 

4 

0.015 

12.29 

4 

0.015 

12.87 

4 

0.012 

Style  X Rd  Cl  X Age 

23.69* 

4 

0.000 

23.69* 

4 

0.000 

23.49* 

4 

0.000 

Style  X Rd  Cl  X Mfg  ’ 

15.19 

4 

0.004 

15.19 

4 

0.004 

15.35 

4 

0.004 

Style  X Age  x Mfg 

9.65 

4 

0.047 

9.65 

4 

0.047 

10.22 

4 

0.037 

Prepost  X Style  x Rd  Cl  x Mfg 

1 

13.00* 

4 

0.011 

13.00* 

4 

0.011 

13.33* 

4 

0.010 

Prepost  X Style  x Age  x Mfg  i 

13.70* 

4 

0.008 

13.70* 

4 

0.008 

13.85* 

4 

0.008 

SUMMARY  OF  MODEL 

138.49 

132 

0.3321 

133.98 

128 

0.3409 

141.47 

126 

0.1637 

★ 

Effect  is  specified  directly  in  the  model. 
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TABLE  B-5 


SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MODEL  EFFECTS  FOR  THE 
INJURY  DICHOTOMY  KA  vs  BCO  NORTH  CAROLINA  DRIVERS-ONLY  SAMPLE 


Effect 

North  Carolina  1973 

North  Carolina  1974 

North  Carolina  1975 

LR  x" 

df 

Prob. 

LR  x2 

df 

Prob. 

LR  x^ 

df 

Prob. 

Injury  x Prepost 

11.54 

1 

0.001 

10.34 

1 

0.001 

6.07 

1 

0.018 

Injury  x Style 

0.98 

1 

0.322 

1.04 

1 

0.307 

1.71 

1 

0.192 

Injury  x Weight 

17.34 

2 

0.000 

44.87* 

2 

0.000 

17.46* 

2 

0.000 

Injury  x Est  Speed 

476.51 

2 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x Sex 

- 

- 

- 

- 

- 

- 

4.00* 

1 

0.046 

Prepost  X Style 

71.20 

1 

0.000 

117.65 

1 

0.000 

93.19 

1 

0.000 

j Prepost  X Weight 

1020.65 

2 

0.000 

1272.48 

2 

0.000 

1646.50 

2 

0.000 

Prepost  X Mfg 

711 .23 

2 

0.000 

535.10 

2 

0.000 

566.95 

2 

0.000 

Prepost  X Est  Speed 

21 .13 

2 

0.000 

- 

- 

- 

- 

- 

- 

Prepost  X Sex 

- 

- 

- 

- 

- 

- 

66.08 

1 

0.000 

Style  X Weight 

2757.12 

2 

0.000 

2493.78 

2 

0.000 

2304.72 

2 

0.000 

Style  X Mfg 

217.36 

2 

0.000 

186.11 

2 

0.000 

185.00 

2 

0.000 

Style  X Est  Speed 

88.64 

2 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Sex 

- 

- 

- 

- 

- 

- 

28.93 

1 

0.000 

Weight  x Mfg 

3684.54 

4 

0.000 

4000.89 

4 

0.000 

4405.18 

4 

0.000 

Weight  x Est  Speed 

28.38 

4 

0.000 

- 

- 

- 

- 

- 

- 

Weight  x Sex 

- 

- 

- 

- 

- 

- 

27.74 

2 

0.000 

Mfg  x Est  Speed 

20.34* 

4 

0.000 

- 

- 

- 

- 

- 

- 

Sex  x Mfg 

- 

- 

~ 

- 

- 

- 

1.73 

2 

0.421 

Injury  x Prepost  x Style 

5.79* 

1 

0.016 

1.93* 

1 

0.165 

1.75* 

1 

0.187 

Injury  x Weight  x Est  Speed 

9.99* 

4 

0.041 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Weight 

82.32 

2 

0.000 

72.51 

2 

0.000 

19.51 

2 

0.000 

Prepost  X Style  x Mfg 

25.94 

2 

0.000 

81.27 

2 

0.000 

46.57 

2 

0.000 

Prepost  X Style  x Est  Speed 

6.00* 

2 

0.050 

- 

- 

- 

- 

- 

- 

Prepost  X Weight  x Mfg 

201 .70 

4 

0.000 

214.94 

4 

0.000 

290.84 

4 

0.000 

Style  X Weight  x Mfg 

123.11 

4 

0.000 

266.54 

4 

0.000 

275.29 

4 

0.000 

Prepost  X Style  x Sex 

- 

- 

- 

- 

- 

- 

19.96* 

1 

0.000 

Prepost  X Weight  x Sex 

- 

- 

- 

- 

- 

- 

6.25* 

2 

0.044 

Prepost  X Sex  x Mfg 

- 

- 

- 

- 

- 

- 

31.07* 

2 

0.000 

Style  X Weight  x Sex 

- 

- 

- 

- 

- 

- 

20.16 

2 

0.000 

Style  X Sex  x Mfg 

- 

- 

- 

- 

- 

- 

17.03 

2 

0.000 

Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

10.06 

4 

0.039 

Prepost  X Style  x Weight  x Mfg 

75.99* 

4 

0.000 

88,20* 

4 

0.000 

78.61* 

4 

0.000 

Style  X Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

20.74* 

4 

0.000 

SUMMARY  OF  MODEL 

162.56 

152 

0.264 

34.49 

30 

0.262 

88.83 

77 

0.168 

★ 

Effect  is  specified  directly  in  the  model. 
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TABLE  B-6 

SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MODEL  EFFECTS  FOR  THE 
INJURY  DICHOTOMY  f(AB  vs  CO  NORTH  CAROLINA  DRIVERS-ONLY  SAMPLE 


Effect 

North  Carolina  1P73 

North  Carolina  197^ 

North  Carolina  1975 

LR 

di 

Prob . 

LR 

df 

Prob. 

LR  x^ 

df 

1 Prob. 

Injury  x Prepost 

30.9? 

1 

0.000 

32.57 

1 

0.000 

25.71 

1 

0.000 

Injury  x Style 

11.21 

1 

0.001 

22.17 

1 

0.000 

4.11 

1 

0.043 

(Injury  x Weight 

69.27 

2 

0.000 

119.35 

2 

0.000 

79.53 

] 

0.000 

finjury  x Mfg 

i 

1 

- 

- 

18.36 

2 

0.000 

26.00 

2 

0.000 

|Injury  x Est  Speed 

898.49 

2 

0.000 

- 

- 

- 

- 

- 

- 

(Injury  x Sex 

- 

- 

- 

- 

- 

- 

45.97 

1 

0.000 

jprepost  X Style 

j| — 

71  .18 

T 

0.000 

117.65 

1 

0.000 

93.19 

1 

0.000 

fPrepost  X Weight 

i 

1020.65 

2 

0.000 

1272.48 

2 

0.000 

j 1646.52 

2 

0.000 

IPrepost  X Mfg 

711 .25 

2 

o.ooc 

535.10 

2 

0.000 

566.97 

2 

0.000 

Prepost  X Est  Speed 

— 

21 .13 


2 

0.000 

- 

- 

- 

- 

- 

- 

Prepost  X Sex 

- 

- 

- 

- 

- 

66.08 

1 

0.000 

Style  X Weight 

2757.17 

2 

0.000 

2493.78 

2 

0.000 

2304.74 

2 

0.000 

Style  X Mfg 

217.37 

2 

1 0.000 

186.11 

2 

0.000 

185.02 

2 

0.000 

Style  X Est  Speed 

88.65^ 

j 2 

1 0.000 

- 

- 

- 

- 

- 

Style  X Sex 

1 - 

- 

- 

- 

- 

28.92 

1 

0.000 

Weight  x Mfg  | 

3684.57 

4 

0.000 

4000.89 

4 

0.000 

r— 

4405.21 

4 

0.000 

Weight  x Est  Speed  | 

28.88 

4 

0.000 

- 

- 

- 

- 

- 

- 

Weight  x Sex 

- 

- 

- 

- 

- 

- 

27.73 

2 

0.000 

Mfg  X Est  Speed 

- - - - - t 

20.32’ 

4 

0.000 

- 

- 

- 

- 

- 

- 

Sex  X Mfg  j 

[ 

- 

- 

- 

- 

- 

- 

1.73 

2 

0.421 

Injury  x Prepost  x Style  i 

0.47’ 

1 

0.494 

6.87* 

1 

0.009 

2.32* 

1 

0.127 

Injury  x Prepost  x Weight  i 

1 .05 

2 

0.591 

- 

- 

- 

8.81* 

2 

0.012 

Injury  x Prepost  x Est  Speed  | 

1.72 

2 

0.423 

- 

- 

- 

- 

- 

- 

Injury  x Weight  x Est  Speed  j 

2.69 

4 

0.611 

- 

( 

- 1 

- 

- 

- 

- 

■ j 

Injury  x Weight  x Mfg  ; 

. i 

- 

- 

10.65* 

4 

0.031 

13.58 

4 

0.009 

Injury  x Weight  x Sex  ! 

- 1 

- 

1 

■ 1 

1 

i 

- 

1 

2.51 

2 

0.285 

Injury  x Sex  x Mfg  * 

- 1 

- 

- 

i 

t 

-1 

- 

7.93 

2 

0.019 

Prepost  X Style  x Weight  i 

82.30| 

2 

0.000 

72.51  1 

2 1 

0.000 

19.50 

2 I 

0.000 

Prepost  X Style  x Mfg  ^ 

25.94 

2 

0.000 

81.27  j 

2 

0.000 

46.58 

2 

0.000 

Prepost  X Weight  x Mfg 

201.71 

4 

0.000 

214.94 

4 

0.000 

290.85 

4 

0.000 

Prepost  X Weight  x Est  Speed 

4.73 

4 

0.316 

. 

i 

- 

} 

1 

- 

- 

- 

Prepost  X Style  x Sex  ! 

{ 

• 1 

- 

- 

t 

i 

- 

19.96* 

1 

0.000 

Prepost  X Sex  x Mfg  j 

- 

- 

i 

u 

- 

. 1 
L 

31 .06* 

2 

0.000 

*Effect  is  specified  directly  in  the  model. 


B-11 


TABLE  B-6  (Continued) 


Effect 

North  Carolina  1973 

North  Carolina  1974 

North  Carol ina  1 975  I 

LR 

df 

Prob . 

LR 

df 

Prob. 

LR  x^ 

df 

Prob. 

Style  X Weight  x Mfg 

123.11 

4 

0.000 

266.64 

4 

0.000 

275.27 

4 

0.000 

Style  X Weight  x Sex 

- 

- 

- 

- 

- 

- 

20.16 

2 

0.000 

Style  X Sex  x Mfg 

- 

- 

- 

- 

- 

17.05 

2 

0.000 

Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

10.06 

4 

0.039 

Injury  x Prepost  X Wt  x Est  Speed 

11.33* 

4 

0.023 

- 

- 

- 

- 

- 

- 

Prepost  X Style  x Weight  x Mfg 

75.98* 

4 

0.000 

88.20* 

4 

0.000 

78.60* 

4 

0.000 

Injury  x Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

12.34* 

4 

0.015 

Style  X Weight  x Sex  x Mfg 

- 

- 

- 

- 

- 

- 

20.74* 

4 

0.000 

SUMMARY  OF  MODEL 

161.69 

142 

0.124 

29.60 

24 

0.198 

67.07 

63 

0.400 

*Effect  is  specified  directly  in  the  model. 
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TABLE  B-7 

SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MODEL  EFFECTS  FOR  THE 
INJURY  DICHOTOMY  KABC  vs  0 NORTH  CAROLINA  DRIVERS-ONLY  SAMPLE 


Effect 

North  Carolina  1973 

North  Carolina 

1974 

North  Carolina  1975 

LR  x2 

1 

Prob. 

LR 

df 

j Prob. 

LR 

df 

Prob. 

Injury  x Prepost 

24.17 

1 

0.000 

24.29 

1 

0.000 

14.97 

1 

0.001 

Injury  x Style 

5.11 

1 

0.024 

14.94 

1 

0.000 

6.08 

1 

0.014 

Injury  x Weight 

70.55* 

2 

0.000 

109.44* 

2 

0.000 

75.72* 

2 

0.000 

Injury  x Est  Speed 

918.70* 

2 

0.000 

- 

- 

- 

• 

“ 

- 

Injury  x Sex 

- 

- 

- 

- 

- 

- 

244.97* 

1 

0.000 

Injury  x Mfg 

- 

- 

- 

- 

• 

- 

38.36 

2 

0.000 

Prepost  X Style 

71 .18 

1 

0.000 

117.65 

1 

0.000 

93.19 

1 

0.000 

Prepost  X Weight 

1 1020.65 

2 

0.000 

1272.48 

2 

0.000 

1646.52 

2 

0.000 

Prepost  X Mfg 

1 711.25 

2 

0.000 

535.10 

2 

0.000 

566.97 

2 

0.000 

Prepost  X Est  Speed 

! 21.13 

2 

0.000 

- 

- 

- 

- 

- 

- 

Prepost  X Sex 

- 

- 

- 

- 

- 

- 

66.08 

1 

0.000 

Style  X Weight 

2757.17 

2 

0.000 

2493.78 

2 

0.000 

2304.74 

2 

0.000 

Style  X Mfg 

217.34 

2 

0.000 

1 186.11 

2 

0.000 

185.02 

2 

0.000 

Style  X Est  Speed 

1 88.65 

2 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Sex 

“ 

- 

- 

- 

- 

- 

28.92 

1 

0.000 

Weight  x Mfg 

3684.57 

4 

0.000 

- 

- 

- 

4405.21 

4 

0.000 

Weight  x Est  Speed 

28.88^ 

4 

0.000 

4000.89 

4 

0.000 

- 

- 

- 

Weight  x Sex 

_ 

- 

- 

- 

- 

- 

27.73 

2 

0.000 

Mfg  X Est  Speed 

20.32* 

4 

0.000 

- 

- 

- 

- 

- 

- 

Sex  X Mfg  j 

- 

- 

- 

- 

- 

- 

1.74 

- 

0.421 

Injury  x Prepost  x Style  j 

2.01* 

1 

0.157 

6.96  * 

1 

0.008 

0.06" 

1 

0.811 

Injury  x Prepost  x Mfg 

- i 

- 

- 

- 

- 

- 

7.65* 

2 

0.022 

Prepost  X Style  X Weight  j 

82.30  1 

2 

0.000 

72.51 

2 

0.000 

19.50 

2 

0.000 

Prepost  X Style  x Mfg  I 

I 

25.94  1 

2 

0.000 

81 .27 

2 

0.000 

46.58 

2 

0.000 

Prepost  X Style  x Est  Speed  | 

6.00*1 

2 

0.050 

- 

- 

- 

- 

- 

- 

Prepost  X Weight  x Mfg  | 

201.71  ; 

4 

0.000 

214.94  1 

4 

0.000 

290.85 

4 

0.000 

Prepost  X Style  x Sex  j 

- 

- 

i 

1 

- 

- 

19.96* 

1 

0.000 

Prepost  X Sex  x Mfg  j 

- 

- 

( 

- 

- 

31.06* 

2 

0.000 

Style  X Weight  x Mfg  i 

123.11  j 

4 

0.000 

266.64  1 

4 

0.000 

275.27 

4 

0.000 

Style  X Weight  X Sex  1 

- ! 

- 

- 

- 

- 

20.16 

2 

0.000 

Style  X Sex  x Mfg 

r 

J 

t 

- 

- 

j 

- 

- 

17.05 

2 

0.000 

Weight  x Sex  x Mfg  ! 

1 

1 

- 

- 

1 

- 

- 

10.06 

4 

0.039 

Prepost  X Style  x Weight  x Mfg 

75.98*! 

1 

4 

0.000 

88.20*  i 

4 

0.000 

78.60* 

4 

0.000 

Style  X Weight  x Sex  x Mfg 

1 

- 

- 

j 

- 

- 

20.74* 

4 

0.000 

SUMMARY  OF  MODEL 

174.60 

156 

0.147 

29.51  i 

30 

0.491 

76.34 

75 

0.435 

* 

Effect  is  specified  directly  in  the  model. 
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TABLE  B-8 


SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MODEL  EFFECTS  FOR  THE 
INJURY  DICHOTOMY  KA  vs  BCO  MODEL  YEARS  1965-1971 
TEXAS  DRIVERS-ONLY  SAMPLE 


Texas  1972 

Texas  1973 

Texas 

1974 

u • r 6C  u 

LR  x' 

df 

Prob. 

LRX^ 

df 

Prob. 

LR  x' 

df 

Prob. 

Injury  x Prepost 

71  .47 

1 

0.000 

39.63 

1 

0.000 

49.29 

1 

0.000 

Injury  x Style 

0.0 

1 

1.000 

0.20 

1 

0.652 

0.86 

1 

0.353 

Injury  x Accident  Type 

1 ,198.00 

2 

0.000 

- 

- 

- 

835.89 

2 

0.000 

Injury  x Driver  Age 

3.59* 

2 

0.166 

- 

- 

- 

- 

- 

- 

Injury  x City  Size 

862.73 

2 

0.000 

901.15 

2 

0.000 

464.02 

2 

0.000 

Injury  x Road  Type 

- 

- 

- 

331 .06 

2 

0.000 

- 

- 

- 

Injury  x TAD 

- 

- 

- 

- 

- 

- 

4,161.54 

2 

0.000 

Prepost  X Style 

755.43 

1 

0.000 

803.77 

1 

0.000 

681.56 

1 

0.000 

Prepost  X Accident  Type 

276.04 

2 

0.000 

- 

- 

- 

93.64 

2 

0.000 

Prepost  X Driver  Age 

398.59 

2 

0.000 

305.59 

2 

0.000 

- 

- 

- 

Prepost  X City  Size 

34.56 

2 

0.000 

14.36 

2 

0.001 

23.50 

2 

0.000 

Prepost  X Road  Type 

- 

- 

- 

78.68 

2 

0.000 

- 

Prepost  X TAD 

- 

- 

- 

- 

- 

- 

2.80 

2 

0.247 

Style  X Accident  Type 

107.44 

2 

0.000 

- 

- 

- 

118.40 

2 

0.000 

Style  X Driver  Age 

9,740.99 

2 

0.000 

7,477.56 

2 

0.000 

- 

Style  X City  Size 

395.12 

2 

0.000 

322.24 

2 

0.000 

235.44 

2 

0.000 

Style  X Road  Type 

- 

- 

- 

6.10 

2 

0.047 

- 

- 

- 

Style  X TAD 

- 

- 

- 

- 

- 

- 

110.61* 

2 

0.000 

Accident  Type  x Driver  Age 

463.41 

4 

0.000 

- 

- 

- 

- 

- 

- 

Accident  Type  x City  Size 

628.48 

4 

0.000 

- 

- 

- 

- ■ 

- 

- 

Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

4,003.20 

4 

0.000 

City  Size  x Road  Type 

- 

- 

- 

15,475.01 

4 

0.000 

- 

- 

- 

City  Size  x Driver  Age 

539.23 

4 

0.000 

644.73 

4 

0.000 

- 

- 

- 

City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

427.76 

4 

0.000 

City  Size  x TAD 

- 

- 

- 

- 

- 

- 

1 ,793.45 

4 

0.000 

Road  Type  x Driver  Age 

- 

- 

- 

95.31 

4 

0.000 

■- 

- 

- 

Effect  is  specified  directly  in  the  model. 
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TABLE  R-8  (Continued) 


Texas  1972 

Texas  1973 

Texas  1974 

LR  x" 

df 

Prob. 

LRx" 

df 

Prob. 

LR  x" 

df 

Prob. 

Injury  x Prepost  x Style 

0.42* 

1 

0.518 

0.06* 

1 

0.804 

0.14* 

1 

0.705 

Injury  x Prepost  x City  Size  I 

- 

■ 

- 

17.93* 

2 

0.000 

- 

- 

- 

Injury  x Prepost  x Accident  Type  ! 

- 

- 

- 

- 

- 

- 

2.78 

2 

0.250 

Injury  x Prepost  x TAD 

- 

- 

- 

- 

- 

- 

7.59 

2 

0.022 

Injury  x Style  x Accident  Type 

1.36 

2 

0.507 

- 

- 

- 

6.35* 

2 

0.042 

Injury  x Style  x City  Size 

7.09 

2 

0.029 

- 

- 

- 

- 

- 

- 

1 1 1 

I Injury  x Accident  Type  x City  Size 

179.82 

4 

0.000 

- 

- 

- 

- 

- 

Injury  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

■ 

108.32 

4 

0.000 

1 Injury  x City  Size  x Road  Type 

- 

- 

- 

34.48* 

4 

0.000 

- 

- 

- 

[ Injury  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

123.71* 

4 

0.000 

i Injury  x City  Size  x TAD 

- 

- 

- 

- 

- 

_ 

69.86* 

4 

0.000 

, Prepost  X Style  x Accident  Type 

29.14 

2 

0.000 

- 

- 

- 

8.55* 

2 

0.014 

Prepost  X Style  x Driver  Age 

280.18* 

2 

0.000 

132.49 

2 

0.000 

- 

- 

- 

, Prepost  X Style  x City  Size 

7.23* 

2 

0.267 

12.57* 

2 

0.002 

6.90* 

2 

0.032 

Prepost  X Accident  Type  x Driver  Age 

12.56* 

4 

0.014 

- 

- 

- 

- 

- 

- 

> 

' Prepost  X Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

23.03 

4 

0.000 

'Prepost  X City  Size  x Road  Type 

- 

- 

13.10* 

4 

0.011 

- 

- 

- 

Prepost  x City  Size  x Accident  Type 

17.13* 

4 

0.002 

- 

- 

- 

13.13* 

4 

0.011 

Prepost  x City  Size  x TAD 

1 

1 

- 

- 

- 

- 

- 

12.08* 

4 

0.017 

Style  X Accident  Type  x Driver  Age 

' 20.51* 

1 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Accident  Type  x City  Size 

! 9.54 

4 

0.049 

- 

- 

- 

- 

- 

- 

Style  X Driver  Age  x City  Size 

41.69* 

4 

0.000 

65.71* 

4 

0.000 

- 

- 

- 

Style  X City  Size  x Road  Type 

1 

1 

- 

- 

17.98* 

4 

0.001 

- 

- 

- 

City  Size  x Road  Type  x Driver  Age 

i 

- 

- 

41.74* 

8 

0.000 

- 

- 

City  Size  x Accident  Type  x TAD 

i 

- 

- 

- 

- 

- 

286.51* 

8 

0.000 

Injury  x Style  x Accident  Type  x City  Size 

j 17.81* 

4 

0.001 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Accident  Type  x TAD 

I 

1 

- 

- 

- 

- 

- 

10.94* 

4 

0.027 

SUMMARY  OF  MODEL 

147.04 

134 

0.2083 

148.72 

144 

0.3766 

132.00 

126 

0.3393 

* 

Effect  is  specified  directly  in  the  inode  1 . 


TABLE  R-9 


SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MOOFL  EFFECTS  FOR  THE 
INJURY  DOCHOTOMY  KAR  vs  CO  MOOFL  YEARS  1965-1971 
TEXAS  DRIVFRS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974  | 

LR  x" 

df 

Prob. 

LRx" 

df 

Prob. 

LR  x' 

df 

Prob.  1 

Injury  x Prepost 

118.91 

1 

0.000 

128.23 

1 

0.000 

113.21 

1 

0.000 

Injury  x Style 

5.65 

1 

0.017 

20.46 

1 

0.000 

12.90 

1 

0.000 

Injury  x 'Iccident  Type 

2,993.90 

2 

0.000 

- 

- 

- 

3,159.08 

2 

0.000 

Injury  x Driver  Age 

1.55 

2 

0.461 

1 .05 

2 

0.591 

- 

1 

1 

Injury  x City  Size 

1,054.67 

2 

0.000 

378.27 

2 

0.000 

505.63 

2 

0.000 

Injury  x Road  Type 

- 

- 

- 

375.81 

2 

0.000 

- 

- 

- 

Injury  x TAD 

- 

- 

- 

- 

- 

- 

681.56 

1 

0.000 

Prepost  x Style 

755.43 

1 

0.000 

- 

- 

- 

93.64 

2 

0.000 

Prepost  x Accident  Type 

276.04 

2 

0.000 

305..  59 

2 

0.000 

- 

- 

- 

Prepost  X Driver  Age 

398.59 

2 

0.000 

14.86 

2 

0.001 

22.50 

2 

0.000 

Prepost  X City  Size 

' 34.56 

2 

0.000 

14.86 

2 

0.001 

- 

- 

Prepost  X Road  Type 

- 

- 

76.68 

2 

0.000 

- 

- 

- 

Prepost  X TAD 

- 

- 

- 

- 

- 

- 

2.30 

2 

0.247 

Style  X Accident  Type 

107.44 

2 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Driver  Age 

9,740.99 

2 

0.000 

7,477.56 

2 

0.000 

- 

- 

- 

Style  X City  Size 

395.11 

2 

0.000 

322.24 

2 

0.000 

235.44 

2 

0.000 

Style  X Road  Type 

- 

- 

- 

6.10 

2 

0.048 

- 

- 

- 

Style  X TAD 

- 

- 

- 

- 

- 

- 

110.61* 

2 

0.000 

Accident  Type  x Driver  Age 

463.41 

4 

0.000 

- 

- 

- 

- 

- 

. 

Accident  Type  x City  Size 

628.48 

4 

0.000 

- 

- 

- 

- 

- 

1 

Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

4,003.20 

4 

0.000 

Driver  Age  x City  Size 

539.23 

4 

o.oon 

644.73 

4 

0.000 

- 

- 

- 

City  Size  x Road  Type 

- 

- 

- 

15,475.01 

d 

0.000 

- 

- 

- 

City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

427.75 

4 

0.000 

City  Size  x TAD 

- 

- 

- 

- 

- 

- 

1 ,793.39 

4 

0.000  1 

Road  Type  x Driver  Age 

- 

- 

- 

95.30 

4 

0.000 

- 

- 

s 

■ 

Injury  x Prepost  x Style 

0.14* 

1 

0.707 

0.68* 

1 

0.409 

7.93* 

1 

0.005 

Injury  x Prepost  x City  Size 

15.99* 

2 

0.000 

19.80* 

2 

0.000 

12.41* 

2 

0.002 

Injury  x Prepost  x Driver  Age 

- 

- 

- 

11.98* 

2 

0.002 

- 

- 

- 

★ 

Effect  is  specified  directly  in  the  model. 
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TABLE  B-9  (Continued) 


! 

Effect 

Texas  1972 

Texas 

1973 

Texas 

1974 

LR 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x^ 

df 

Prob. 

Injury  x Style  x Accident  Type 

9.27 

2 

0.010 

- 

- 

- 

9.15* 

2 

0.010 

Injury  x Style  x Driver  Age 

5.36* 

2 

0.053 

9.77* 

2 

0.008 

- 

- 

- 

Injury  x Style  x City  Size 

10.02 

2 

0.007 

- 

- 

- 

- 

- 

- 

Injury  x Accident  Type  x City  Size 

368.70 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

154.15* 

4 

0.000 

Injury  x Driver  Age  x City  Size 

28.43* 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x City  Size  x Road  Type 

- 

- 

- 

116.13* 

2 

0.000 

- 

- 

- 

Injury  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

195.01* 

4 

0.000 

Injury  x City  Size  x TAD 

- 

- 

- 

- 

- 

- 

41 .52* 

4 

0.000 

Injury  x Road  Type  x Driver  Age 

- 

- 

- 

19.58* 

4 

0.001 

- 

- 

- 

Prepost  X Style  x Accident  Type 

29.14* 

2 

0.000 

- 

- 

- 

8.55* 

2 

0.014 

Prepost  X Style  x Driver  Age 

280.18* 

2 

0.000 

132.49* 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

7.23* 

2 

0.027 

12.57* 

2 

0.002 

6.92* 

2 

0.031 

Prepost  X Accident  Type  x Driver  Age 

12.56* 

4 

0.014 

- 

- 

- 

- 

- 

- 

Preoost  X Accident  Type  x City  Size 

17.13* 

4 

0.002 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x TAD 

- 

- 

- 

- 

■ 

- 

23.03* 

4 

0.000 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

13.10* 

4 

0.011 

- 

- 

- 

Prepost  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

13.12* 

4 

0.011 

Style  x Accident  Type  x Driver  Age 

20.51* 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Accident  Type  x City  Size 

9.54 

4 

0.049 

- 

- 

- 

■ 

- 

- 

Style  X Driver  Age  x City  Size 

41.69* 

4 

0.000 

65.71* 

A 

n.  nog 

- 

- 

Style  x City  Size  x Road  Type 

- 

- 

- 

17.98* 

4 

0.001 

- 

- 

- 

City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

41 .74* 

8 

0.000 

- 

- 

- 

City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

286.51* 

8 

0.000 

Injury  x Style  x Accident  Type  x City  Size 

12.78* 

4 

0.012 

- 

- 

- 

- 

- 

- 

SUMMARY  OF  MODEL 

130.56 

126 

0.3722 

146.17 

134 

1 0.2228 

155.25 

136 

0.1237 

Effect  is  specified  directly  in  the  model. 


TABLE  B-10 

SUMMARY  OF  TESTS  OF  MARGINAL  ASSOCIATION  OF  MODEL  EFFECTS  FOR  THE 
INJURY  DICHOTOMY  KABC  vs  CO  MODEL  YEARS  1965-1^71 
TEXAS  DRIVERS-ONLY  SAMPLE 


Effect 

Texas  1972 

Texas  1973 

Texas  1974 

LR  x" 

df 

Prob. 

LRx^ 

df 

Prob. 

LR  x" 

df 

Prob . 

Injury  x Prepost 

115.34 

1 

0.000 

96.50 

1 

0.000 

67.96 

1 

0.000 

Injury  x Style 

11.29 

1 

0.001 

19.54 

1 

0.000 

11.18 

1 

0.001 

Injury  x Accident  Type 

2,932.70 

2 

0.000 

- 

- 

- 

2,981.45 

2 

0.000 

Injury  x Driver  Age 

4.70 

2 

0.095 

1.15 

2 

0.563 

- 

- 

- 

Injury  x City  Size 

944.24 

2 

0.000 

726.86 

2 

0.000 

476.94 

2 

0.000 

Injury  x Road  Type 

- 

- 

- 

234.22 

2 

0.000 

- 

- 

- 

Injury  x TAD 

- 

- 

- 

- 

- 

- 

13,987.60 

2 

0.000 

Prepost  X Style 

755.43  i 1 

i 

0.000 

803.77 

1 

0.000 

681.56 

1 

0.000 

Prepost  X Accident  Type 

276.04  i 2 

0.000 

- 

- 

- 

93.64 

2 

0.000 

Prepost  X Driver  Age 

398.59  i 2 

0.000 

305.59 

2 

0.000 

- 

- 

- 

Prepost  X City  Size 

34.56  j 2 

0.000 

14.86 

2 

0.001 

23.50 

2 

0.000 

Prepost  X Road  Type 

- 

73.63 

2 

0.000 

- 

- 

- 

Prepost  X TAD 

i 

- 

- 

- 

- 

2.80 

2 

0.247 

style  X Accident  Type 

107.44  j 2 

0.000 

- 

- 

- 

118.40 

2 

0.000 

Style  X Driver  Age 

9,740.99 

2 

0.000 

7,477.56 

2 

0.000 

- 

- 

- 

Style  X City  Size 

395.11 

2 

0.000 

322.24 

2 

0.000 

235.44 

2 

0.000 

Style  X Road  Type 

- 

- 

6.10 

2 

0.047 

- 

- 

Style  X TAD  i 

- 

- 

- 

- 

- 

110.61* 

2 

0.000 

Accident  Type  x Driver  Age 

463.46 

4 

0.000 

- 

- 

- 

- 

- 

- 

Accident  Type  x City  Size  j 628.48 

4 

0.000 

- 

- 

- 

- 

- 

- 

Accident  Type  x TAD  ' 

- 

- 

- 

- 

- 

4,003.20 

4 

0.000 

Driver  Age  x City  Size  i 539.23 

4 

0.000 

644.73 

4 

o.noo 

- ■ 

- 

- 

City  Size  x Road  Type  ' 

- 

- 

15,475.01 

4 

0.000 

- 

- 

- 

City  Size  x Accident  Type  i 

- 

- 

- 

- 

427.76 

4 

0.000 

City  Size  x TAD  i 

- 

- 

- 

- 

- 

1,793.39 

4 

0.000  1 

^ ' " - - , j . 

Road  Type  x Driver  Age  \ 

- 

- 

95.31 

4 

0.000 

- 

- 

J ^ 1 1- 1- 

Injury  x Prepost  x Style  1 0.02 

1 

0.890 

3.09* 

1 

0.079 

6.02* 

1 

0.014 

Injury  x Prepost  x Accident  Type  i 1.93 

2 

0.380 

- 

- 

- 

■ - 

- 

- 

Injury  x Prepost  x City  Size 

10.81 

2 

0.004 

13.06* 

2 

0.002 

- 

- 

- 

- — 

Injury  x Style  x Accident  Type 

5.96 

2 

0.051 

- 

- 

- 

7.35* 

2 

0.025 

Injury  x Style  x Driver  Age 

9.51* 

2 

0.009 

10.71 

2 

0.005 

- 

- 

- 

Injury  x Style  x City  Size 

19.18 

2 

0.000 

1.30 

2 

0.521 

- 

- 

- 

Injury  x Style  x Road  Type 

- 

- 

- 

3.45 

2 . 

0.178 

- 

- 

- 

Injury  x Accident  Type  x City  Size 

277.63 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

149.11* 

4 

0.000 

Effect  is  specified  directly  in  the  model. 
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TABLE  R-10  (Continued) 


Texas 

1972 

Texas 

1973 

Texas 

1974 

LR  x' 

df 

Prob. 

LRx" 

df 

Prob. 

LR  x" 

df 

Prob. 

Injury  x Driver  Age  x City  Size 

23.88* 

4 

0.000 

- 

- 

- 

- 

- 

- 

Injury  x City  Size  x Road  Type 

- 

- 

- 

122.15 

4 

0.000 

- 

- 

- 

Injury  x City  Size  x Driver  Age 

- 

- 

- 

12.61 

4 

0.013 

- 

- 

- 

Injury  x City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

150.86* 

4 

0.000 

Injury  x City  Size  x TAD 

- 

- 

- 

- 

- 

- 

32.97* 

4 

0.000 

Injury  x Road  Type  x Driver  Age 

- 

- 

- 

11.51 

4 

0.021 

- 

- 

- 

Prepost  X Style  x Accident  Type 

29.14 

2 

0.000 

- 

- 

- 

8.55* 

2 

0.014 

Prepost  X Style  x Driver  Age 

280.18* 

2 

0.000 

132.49* 

2 

0.000 

- 

- 

- 

Prepost  X Style  x City  Size 

7.23 

2 

0.027 

12.57* 

2 

0.002 

6.90* 

2 

0.032 

Prepost  X Accident  Type  x Driver  Age 

12.56* 

4 

0.014 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x City  Size 

17.13 

4 

0.002 

- 

- 

- 

- 

- 

- 

Prepost  X Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

23.03* 

4 

0.000 

Prepost  X City  Size  x Road  Type 

- 

- 

- 

13.09* 

4 

0.011 

- 

- 

- 

Prepost  X City  Size  x Accident  Type 

- 

- 

- 

- 

- 

- 

13.12* 

4 

0.011 

Style  X Accident  Type  x Driver  Age 

20.51* 

4 

0.000 

- 

- 

- 

- 

- 

- 

Style  X Accident  Type  x City  Size 

9.54 

4 

0.049 

- 

- 

- 

- 

- 

- 

Style  X Driver  Age  x City  Size 

41.69* 

4 

0.000 

65.71 

4 

0.000 

- 

- 

- 

Style  X City  Size  x Road  Type 

- 

- 

- 

17.98 

4 

0.001 

- 

- 

- 

Style  X Road  Type  x Driver  Age 

- 

- 

- 

17.67 

4 

0.001 

- 

- 

- 

City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

41 .74 

8 

0.000 

- 

- 

- 

City  Size  x Accident  Type  x TAD 

- 

- 

- 

- 

- 

- 

286.51* 

3 

0.000 

Injury  x Prepost  x Style  x Accident  Type 

0.41 

2 

0.814 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Style  x City  Size 

1 .35 

2 

0.397 

- 

- 

- 

- 

- 

- 

Injury  x Prepost  x Acc.  Type  x City  Size 

4.36 

4 

0.359 

- 

- 

- 

- 

- 

- 

Injury  x Style  x Accident  Type  x City  Size 

8.09 

4 

0.088 

- 

- 

- 

- 

- 

- 

Injury  x Style  x City  Size  x Road  Type 

- 

- 

- 

3.01 

4 

0.556 

- 

- 

- 

Injury  x Style  x City  Size  x Driver  Age 

- 

- 

- 

2.80 

4 

0.591 

- 

- 

- 

Injury  x Style  x Road  Type  x Driver  Age 

- 

- 

- 

3.15 

4 

0.533 

- 

- 

- 

Injury  x City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

10.15 

8 

0.255 

- 

- 

- 

Prepost  x Style  x Accident  Type  x City  Size 

2.77 

4 

0.597 

- 

- 

- 

- 

- 

- 

Style  X City  Size  x Road  Type  x Driver  Age 

- 

- 

- 

12.57 

8 

0.128 

- 

- 

- 

Inj.  X Prepost  x Style  x Acc. Type  x City  Size 

10.81* 

4 

0.029 

- 

- 

- 

- 

- 

- 

Inj.  X Style  x City  Size  x Rd.  Type  x Dr. Age 

- 

- 

- 

20.33* 

8 

0.009 

- 

- 

- 

SUMMARY  OF  MODEL 

119.69 

108 

0.2079 

92.81 

88 

0.3422 

148.45 

138 

0.2566 

★ 

Effect  is  specified  directly  in  the  model. 
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APPENDIX  C 

SUMMARY  OF  EFFECTIVENESS  RESULTS 
FOR  OBSERVED  UNADJUSTED 
STATE  MASS  ACCIDENT  DATA 


TABLE  C-1 


SUMfiARy  UF  FMV39  t- F F t.  r | I v t NF  S9  ST"UY  USInR 

IP/P  TtXA5 

nb3t><vF-U,  I'lUT  ADJUSfFO 
TOTAL  CASES  o 133691 


IfyjUkv 
C ATLTTUWy 

1 

1 

1 

PhE 

— 1 1 
1 (V  1 

>* 

fit 

INJIJMY  019  ffi  IfiUT  IONS 
unuR  1 4 - 

1 POST  1 X 1 PKE  1 i 

dour 

1 PIJST 

1 * 

1 

1 RUW 

1 total 

HOW 

PCT 

K + A 

1 

99b 

1 U.6 

1 

1131 

1 0.7 

1 1185 

1 0.7 

1 

687 

1 0.4 

1 3979 

2.5 

b^c  + u 

t 

lOUOb 

1 lb. a 

1 

5451  7 

1 34, 1 

1 37638 

123,6 

1 

33554 

121.0 

1155714 

97.5 

K^A  + B 

1 

1u76 

1 1.9 

1 

3985 

1 ^,5 

1 3596 

1 2.3 

1 

2220 

1 1.4 

1 12677 

e.i 

1*0 

1 

ci79?5 

1 t 7,5 

1 

51663 

1 32.4 

1 35207 

1 22.0 

1 

32021 

120.1 

1 146816 

91.9 

K+A+b+C 

1 

9el56 

1 d,7 

1 

59?8 

1 3.7 

1 4935 

1 3.1 

1 

3305 

1 2.1 

1 18424 

1 1.5 

0 

1 

^6;  its 

116.7 

1 

49  7P0 

131.1 

1 33868 

121,2 

1 

30936 

119.4 

1141269 

80.5 

K*A->B  + C + 0 

1 

11001 

119.4 

1 

55648 

134.8 

1 38803 

124,3 

1 

34241 

121.4 

1159693 

100.0 

fcFFF.CTiVtNESS  VALUES 

(PERCENT) 

1 

1 95X  CONFIDENCE 

interval 

IKJUHY 

1 effectiveness 

standaho 

1 

C*  TEbOK It9 

1 value 

OF  VIATION 

1 FROM  1 

TO 

K + A 

1 5,11 

6.C6 

1 -4,87  1 

15.09 

K + A + 8 

1 -3.23 

3.58 

1 -9.11  1 

2,64 

K + A + H'fC 

1 -2,29 

2,90 

1 -7.05  1 

2,47 

injury 

pruhahilities 

(PERCENT) 

1 

2 - 

unuR  1 

4 - DOUR  1 

1 N J U H Y 1 

CAIEbOKILS  1 

PHE 

PUST  1 

PHF  1 

PUST  1 

TUT  AL 

K+  A 1 

3.21 

2.0  3 1 

3.00  1 

2.01  1 

2.49 

K + A ♦ H 1 

9.92 

7.16  1 

9,27  1 

6.48  1 

8.06 

K ♦ A H ♦ C 1 

15.75 

in. 65  1 

12.72  1 

9.65  1 

11.54 

TABLE  C-2 


blil'lMAWY  ul-  Mivas  I- Y ^ t(  r ( vt  I'jK  ib  bldUV  tlblM> 

r t X A 6 

UbbtHvlU,  nuT  AUJUbrtU 
IHTAL  tAb(  b a Uisoti 


iNJIlKV 

CATtliUWv 

I 

I 

I 

Hrtfc 

et  - 
I 

i^JLlhY  UlS  |h  IHUTIUNS 
in) UK  1 <t  " 

( PU3T  1 t 1 HKfc  1 5! 

iniUK 

m » m m 

1 HU3T 

( 3£ 

1 1 
1 RUI*/ 

1 TOIAL  ( 

HOW  1 

hct  I 

1 

K ♦ « 

I 

/ 

I O.b 

1 

liU 

1 0,«  1 

a9S 

1 O.b 

1 723 

1 o,« 

1 3667  1 

2.3  I 

att  + 0 

I 

I tb.O 

1 

b«y«5 

1^0. U 1 

3C301 

118.8 

1 36803 

124,0 

1156241  I 

97,7 

«r  V M M «. 

• 

W M W 

«p  • 

• 

«.  « « 

w W m •• 

® «■  f» 

«*<««» 

^ 

m>  m r 

«9  9 4» 

9 » «9 

K + A + U 

( 

I l,b 

1 

b/'JO 

1 i.u  1 

^9Qd 

t 1.8 

1 2bb5 

1 1 ,b 

! 1P829  1 

7,9 

C*\) 

I 

dt'HbH 

I 

1 

b 1 dbb 

•37. « 1 

117,5 

1 36971 

I22,e 

1149079  1 

92,1 

m,  at  ^ 

f)l  M W ^ 

^ at  ^ 

A+  AttJ  + U 

I 

i'jii 

I ^ > ct 

1 

7 J6b 

1 ‘*.‘1  1 

39  7 3 

1 2,5 

1 3911 

1 2.4 

1 18583  1 

11.5  1 

U 

I 

bl  i 

I 1 i.i 

1 

bflOSO 

|3b,^  1 

el73n7 

1 lb.9 

1 3bblb 

122,0 

1143325  1 

88,5  1 

A+A+b+c+y 

I 

d b u A b ! I b , b 

1 

b 6 0 5 b 

|4u,b  1 

31(i8U 

119,3  1 39b2fa 

124,4 

1161908  1 

100,0 

LH-t-LT  IVtNtSa 

VALLta  (HtKCtNT) 

m m m m at 

m r. 

fa  o> 

« • ^ 

1 

1 

i 95%  CONFiDtNtE 

iNTtWVAU 

1 INJUKt 

1 tPf-EUTlVtKLSS 

1 stanuamo  " " " ~ • • " 

m m,  m 9 <m 

U*ltUUKltS 

i VAUUt 

1 UtVlATlUN  1 ERUM  1 

TO 

At  A 

1 »'b,69 

1 

7,17  1 *>16, 45  1 

5,07 

K t A t tl 

t "1,03 

1 

3,53  1 "6,82  1 

Hill 

K t A + i;  t C 

i 1,23 

1 

2,82  1 "3,39  1 

5,86 

INJURY 

PUUbAHILlUfcS  (PtRCENT) 

*■  • 

« a»  « 41  « 

9 

1 2 - 

uouft 

1 4 " OliUK  1 

IN jUrtY 

1 " - - - - 

t ATtbUHltS 

1 PKf  1 

HUS  1 

1 hke  1 Husr  i 

TOTAL 

Kt  A 

1 2,91  1 

1 

,98 

1 8.87  1 1,83  1 

ti,2b 

Kt  Atb 

1 10,31  t 

7 

,2b 

1 9,28  1 6.46  j 

7,92 

Kt AtbtC 

1 14.11  ) 

10 

,6b 

I 12,70  1 9,89  1 

1 1,46 

C-2 


TABLE  C-3 


3III1MANY  liF  FMV3S  ?07  t F F t C I I Y F.  NF  3 S HTliUY  U3lNf, 
1 9 7 « r fc  Y A S 

OB^fcHyfU,  f-iUT  adjusted 
KJTAU  CA3F3  ■ iqbU<49 


INJURY  OIS  I R 1PU7 IONS 

1 

a - 

onuR 

1 

9 • 

DOUR 

1 

1 

injiiky 

1 

1 RUK 

ROW 

CATtGuRY 

1 

PKE 

1 X 

1 POST 

1 * 

1 

PHF 

1 X 

1 POST 

1 X 

1 total 

1 

PCT 

K + A 

1 

bib 

1 u . a 

1 1165 

1 0.6 

1 

569 

f 0.9 

1 593 

1 0.9 

1 2877 

1 

2.0 

a+t  + 0 

1 

17  7b5 

1 la.  1 

1 65909 

1 95.0 

1 

22377 

115,3 

1 375  36 

125,6 

1 193572 

1 

98.0 

K^A*B 

1 

1 nU7 

1 1.3 

1 9969 

1 3.9 

1 

2263 

1 1.5 

1 2377 

1 1.6 

1 11971 

1 

7.8 

C + 0 

1 

is<t23 

1 1 i.a 

1 b?105 

192.9 

1 

20698 

1 19.1 

1 35752 

129.9 

1 1 39978 

1 

R2.2 

K + A + BY-C. 

1 

?b03 

1 1.7 

1 7559 

1 5.2 

1 

3123 

1 2.1 

1 3792 

1 2.6 

1 16972 

1 

11,6 

0 

1 

1S7S7 

M 0.6 

1 59535 

190,7 

1 

19836 

1 13.5 

1 39337 

123.9 

1 129977 

1 

88.9 

K + A>B  + L-fO 

1 

1 e c!  7 0 

lla.b  1 67069 

1 95.6 

1 

22961 

1 15.7 

1 38129 

126.0 

1 1 96999 

1 

100,0 

EFFFLTIVtNtSS  VALLES 

(PERCENT) 

1 

1 95X  CONFIDENCE 

INTERVAL 

INJURY 

1 EFF ELT  1 VENhSS 

STANOARO 

1 

t ATEuOKltS 

1 VALUt 

UEVIAT ION 

1 FROM  1 

TO 

K>A 

1 -2.69 

8,00 

1 -15.96  1 

10.28 

K + A-*-n 

1 -16,20 

9,93 

1 -23.58  1 

-8,97 

K ♦ A + H ♦ C 

1 -12,97 

3.51 

1 -18,23  1 

-6,70 

INJURY 

PRUBADILIT IE3 

(PERCENT) 

, » ^ 1 1 M . 

2 • 

DOUR  1 

9 - DOUR  1 

Injuh  y 
CAIEuflKltS 

PRE 

PUS  1 1 

PRE  1 

POST  1 

TOTAL 

K + A 

2.62 

1.77  1 

2,59  1 

1.56  1 

1.96 

K ♦ A > H 

10.11 

7.93  1 

9,66  1 

6.23  1 

7.63 

K+A+H+C 

13,70 

11.26  1 

13.60  1 

9,95  1 

1 1.59 

C-3 


TABLE  C-4 


SIIMMAHY  UF  FMV3S  PU7  h F F fc  C I I V f.  NF  3S  STUDY  USING 
1<?  //J  Nhl*  YURK 

observed,  nut  adjusted 

lOTAL  CASES  « f-SSlh 
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TABLE  C-5 


SUMMARY  f)F  PMV33  50T  EFFECUVFNESS  8IUDY  USING 
1373  N.  CAROLINA 
OOStRvEUf  NUT  AUJU8TED 
lOIAL  CASES  a E5901 


INJURY  OISTRIOUTIOnS 

2 - 

DOUR 

1 

9 » 

DOUR 

1 

INJURY  1 

ROW 

ROW 

category  I 

PHE 

1 X 

1 PU3T 

1 X 1 

PRE 

1 X 

1 pust 

1 X 1 

total 

PCT 

K + A i 

l?5 

1 0.5 

1 253 

1 1.0  1 

126 

1 0.5 

1 139 

1 0.5  ( 

695 

2.5 

B+C*0  I 

9 378 

1 18,9 

I 10007 

138,6  1 

3829 

119.8 

1 7097 

127,2  1 

25256 

97.5 

K>A*8  1 

975 

1 i.a 

1 071 

1 3.9  1 

372 

1 1,9 

1 512 

1 2.0  1 

2230 

8.6 

C + 0 1 

9028 

1 15.6 

( 9391 

136,3  1 

3570 

113.8 

1 6679 

125.0  1 

23671 

91.9 

K+A+tt+C  1 

195 

1 2.9 

1 1508 

1 5.8  1 

691 

1 2,5 

1 996 

1 3,7  1 

3890 

19.6 

U 1 

3758 

1 19.5 

1 8759 

133.8  1 

3309 

112.8 

1 6290 

129.1  1 

22061 

05,2 

K + A + B-YC  + 0 1 

0503 

1 IT. 9 

1 10262 

139.6  1 

1930 

1 15,3 

1 7186 

127,7  1 

25901 

100,0 

tPF FCTIVENtSS  values  (PERCENT) 


INJURY 

categories 

1 

1 EFFECTIVENESS 
1 VALUE 

standard 

deviation 

95X  CONFIDENCE 
FROM  1 

INTERVAL 

TO 

K^A 

1 -99,82 

29,39 

-69.82  1 

-9,82 

K + A + 8 

1 -6,75 

9,06 

-21.60  1 

8.11 

K+A+0+C 

1 -9.71 

6.P6 

-20,97  1 

1.59 

injury 

PRUPABIL 1TIF3 

(PERCENT) 

2 - 

DOUR  1 

9 - DOOR 

1 

INJURY 

- - - - - 

1 

CATEbCIRltS 

PHE 

1 PUS1  1 

PRF  1 

POST 

i TOTAL 

KtA 

2.78 

1 2.98  1 

3,19  1 

1.93 

1 2.99 

K + A + B 

10.55 

1 8,99  1 

9.92  1 

7.12 

1 8.61 

K+ A+B+C 

16.59 

1 19.69  1 

16.23  1 

13.16 

1 19.83 

TABLE  C-6 


bUllMAHf  UK  I MVSi)  ?Ml  t.  M- 1 L 1 I V K hK  aa  STUDY  USTnG 

U,  CAKOLINA 

UUbtKvEUf  UUT  AUJUSff-U 
lOTAt,  UAStb  » 


INjUhV  DlSIHTHUTlUuS 


IN JUKY 
Ctt I tGUH  r 


Prsfc 


^ • 
I * 


U IT  U K 

I DUSI  I 


1 t rtfc 


^ - u I ) u k 
I % 1 HuST  I 


I I 

I HUW 
1 IDfAL  1 


kdw 

HCT 


K + A 

1 1)0 

I O.a  1 

d5A 

1 1.0 

1 IGi 

1 OM  1 

151 

! 0,fa  ! 

607  ( 

2,3 

n 1 1.  ♦ u 

1 

ibVd 

111.0  1 

lU'<8<i 

Ml  .‘I 

i mus) 

111.1  1 

7079 

129,7  1 

25932  1 

97,7 

K + A + u 

1 

A 

1 l.'T  1 

Sba 

1 i./ 

( IbU 

i t.l  1 

520 

1 2.0  1 

2250  I 

0,5 

1 

la  1 0 

1 1 

in^AB 

|1  d « 6 

1 1^21 

112.1  1 

7b02 

(20.3  1 

20289  1 

91,5 

^ t A n>  + L 

1 

oil 

1 1 

Wbl 

1 o,t 

i bOd 

1 2.1  1 

1U97 

1 1.9  1 

0033  1 

15.2 

u 

1 

loM 

1 It  ,C  1 

9tjHb 

1 lb.  i- 

1 2S6/ 

111.2  1 

6901 

126,3  1 

22506  1 

00,0 

AtA+U+C+U 

1 

ilQd 

1 1 l.'J  1 

Udlb 

Mc!,l 

1 3b7l 

113,5  1 

aolo 

(30.3  I 

26539  1 

100,0 

tFKfctiivtNtaa  values  (PthCtNi) 

1 

! ! 95S  confidence 

interval 

lUJUWt  1 

LK-ECTlVtMtSS  1 STANDAHO 

^ 0)  Ip  69 

I.A  TLuilN  Its  j 

vALUt 

( deviation  ( FHOH  1 

TO 

K-.A  1 

-29,19 

1 22,20  1 .-65,65  1 

7,20 

KtAtb  1 

<? 26 , 60 

1 11,07  1 -05,03  1 

«fi , 7 3 

KtAtH+C  ( 

»l0,0b 

1 7,52  1 -31,19  1 

-6,52 

I k J uH  Y 

PHUbAblLl  T Ita  (PEHCt'NT) 

- 

» » «. 

m et  •!  «9  19 

V 

1 

2 B 

DOllH  1 0 - DOUK 

1 

ANJuky  ( 

1 

UATkunkltS  1 

PkE 

1 PU81  1 PRE  1 POST 

1 total 

Kt  A 1 

2 

.70 

1 2,26  1 2,06  1 U00 

1 2,29 

KtA.b  1 

1 Q 

.37 

1 0,79  1 9,80  ) 6,50 

i 8,08 

K t A + b + C 1 

17 

,00 

1 15,50  t 16,91  1 13,00 

1 15,20 

C-6 


TABLE  C-7 


jniMMAWr  UF  FMV3S  207  F F F t C f I Vf‘ NE  SS  STHOV  USlNR 
l«>73  N.  CAROLINA 
OaatRvEU*  NUT  ADJUSIEO 
total  cases  a 28236 


INJURY  OISF 

DieUTIUNS 

1 

2 - 

UUUR 

9 - 

DOUR 

1 1 

injury  I 

1 ROi<l 

ROW 

1 category  I 

PHf 

1 r 

1 OUST 

1 * 1 

PHE 

1 X 

1 POST 

1 * 

1 total  1 

PCT 

K>A  1 

91 

1 0,3 

1 259 

1 0.9  1 

71 

1 0.3 

1 180 

1 0,6 

1 602  1 

2,1 

B^C+U  1 

3272 

111.6 

1 12100 

192.9  1 

3226 

111.9 

1 9036 

1 32.0 

1 27639  1 

97.9 

K+A+B  1 

367 

) 1,3 

1 1007 

1 3.6  ) 

298 

1 1.1 

1 711 

S 2.5 

1 2383  1 

8.9 

C^O  1 

3002 

1 10.6 

1 11397 

190.2  1 

2999 

110.6 

1 8505 

130,1 

1 25653  1 

Rl  ,6 

R+A+BFC  1 

bOO 

1 2.1 

1 1923 

1 6.8  1 

539 

1 1.9 

1 1335 

1 9,7 

1 9397  1 

15.6 

0 1 

2769 

1 9,6 
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APPENDIX  D 

CONFIDENCE  LIMITS  FOR  A 
DOUBLE  RATIO  OF  PROBABILITIES 
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CONFIDENCE  LIMITS  FOR  A DOUBLE  RATIO  OF  PROBABILITIES 


1.  Objective 

To  estimate  a confidence  interval  for 


2. 


R = 


P1P4 

P2P3' 


(1) 


*^2  ^4 

where  the  are  binomially  distributed  random  variables 

Approach 

We  write 


R = 


TT^TT^  (l+£^)  (l+£^) 

-n-^TT^  (l+e^)  (1+£3)  ’ 


(2) 


where  the  are  the  expected  values  of  the  p.. 
Then  we  study 


r = 


(1+e^) (1+e^) 
(l+e^) (l+e^) 


(3) 


by  expanding  the  fraction  in  power  series  in  and  These  series  ex- 

pressions hold  only  if  |e|  < 1;  that  requires  p to  be  restricted  to  the 
range  0...2it,  or  x to  the  range  0...2mr.  Since  a(x)  = /nirCl-Tr) , this  is  a 
+ 2a  range  for  rnr  = 4(1-7t).  Since  nir  = m is  usually  much  larger  than  4, 
the  restriction  is  violated  only  by  a minimal  fraction  of  all  cases. 

We  calculate  the  first  four  moments  of  r to  various  degrees  of  approximation 
and  compare  them.  Finally,  we  will  explore  by  numerical  examples  how  large 
the  data  base  from  which  r is  estimated  has  to  be  in  order  to  use  the  simple 
approximation. 


i)-l 


3.  Some  Basic  Formulas 


The  £ are  implicitly  defined  as: 


Since  p = x/n 


£ 


y-nir 
n 'fT 


(4) 


(5) 


Therefore,  for  the  central  moments  the  relation 
y,(x) 

U . (e)  » . 

(mr) 


(6) 


holds.  Since  x was  assumed  to  be  binomially  distributed. 


P^(X) 

U^(x) 

L 

P3(x) 

U^(x) 


= 0 


“ n7T(l“7T) 


r 


= nTT  (1-Tt)  (1-2TT) 

= 3n^7r^(l“Tr)^  + nu (1-tt)  (1~6it  (l-ir)  ) , 


therefore 


43(e) 

44(e) 


0 

1-TT 
n IT 

(1-tt)  (1-2tt) 

(rnr)^ 

3 (1-tt)  ^ ^ (1-tt)  (1-6tt  (1-tt)  ) 
(utt)^  (nir)^ 


> 


J 


(7) 


(8) 


Introducing  the  number  of  "successes'*  (or  injuries  in  our  context) 
m = niT,  and  assuming  it  to  be  negligibly  small  relative  to  1,  one  obtains 
the  approximation 
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(^)  « ~ 
I m 


u^Ce)  « “2 
m 

U^(e)»—  + — 
m m 


> 


(9) 


Later  we  will  use  t = 1/e  to  simplify  the  writing  of  the  formulas. 
To  calculate  powers  of  r,  we  need 


(1+e)^ 

= 1 

+ 

2e 

+ 

2 

z 

(l+£)^ 

= 1 

+ 

3e 

+ 

3e^ 

+ £^ 

(1-be)^ 

= 1 

+ 

4e 

+ 

6e^ 

+ 4e 

and 


1 , ^2  3^4 

= 1-e  +e  -£  +e  . . . 


1+e 


^1.2  ioj.o2  / 3 -4 

— ) = 1-2s+3£  -4£  + 5£  . . 

i+£ 


= 1 - 3£  + 6£^  - 10£^  + 15£^ 


1 4 2 3 4 

(y—)  = 1 - 4£  + 10£  - 20£  + 35£  - 

i+£ 


y 


> 


J 


(10) 


(11) 


Taking  expectations,  one  obtains 


E(1+£)  = 1 
E(1+£)^  =1+^2 
E(1+£)^  = 1 + 3u2  + U3 
E(1+£)^  = 1 + 6^2  + '^^3 

and 

E(^)  . 1 + U2  - I'S  ^ ••• 

E(y^)L  1 + 3p,  - 4^3  + 5u^... 

1 3 

E(y^)  = 1 + 6U2  - 10P3  + 15y^... 

1 + lOlij  - 2OU3  + 35y^... 


■N 


> 

J 


> 


J 


(12) 


(13) 
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If  we  substitute  the  approximations  (9)  and  use  t = l/m,  we  obtain 

2 'I 

E(l+e)  ~ a2  = 1+t 

E(l+e)^P3  a^  = 1 + 3t  + t^  > (14) 

4 2 3 

E(l+e)  - a^  = 1 + 6t  + 7t  + t J 


and 

a = 1 + t + 2t^  + 

E(».4-)^k  b,  =■  1 + 3t  + llt^  + 5t^ 

1+e  z 

E(y^)^  « b.  = 1 + 6t  + 35t^  + 15t^ 
1+e  i 

E(-r^)^  b,  = 1 + lOt  + 85t"  + 35t^ 
1+e  4 

2 3 4 

We  will  later  also  need  b^,  b^,  and  b^  and 
are : 

■ 2 2 

a2  = 1 + 2t  + t 

2 2 3 

b^  = 1 + 2t  + 5t  + 6t 

b^^  = 1 + 3t  + 9t^  + 16t^ 

4 3 

b^  = 1 + 4t  + 14t"  + 32t 


(15) 

2 

a^ . The  approximations  up  to  t 


(16) 


We  also  will  use  that  for  independent  random  variables  x and  y 

E(xy)  = E(x)E(y)  (17) 

holds . 

Finally,  we  will  use  the  following  relations  between  the  central  moments 

T ^ 

and  non-central  moments  y . : 

1 


U2 

= "3' 

- 3bi'P2’ 

+ 2(u3_')^ 

y (18) 

+ 6(y^')^P2' 

- 3(bi>^ 

. 1 
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4.  The  First  Moment 


4.1  Approximation  Using  Linear  Terms  Only 

If  one  expands  r,  considering  only  the  linear  terms,  one  obtains 


r = 1 + - £3  (19) 

and  therefore 

E(r)  = 1.  (20) 

4.2  Approximation  Using  Terms  up  to  the  Second  Order 
An  expansion  up  to  second  order  terms  is 

r=  (1+e^) (1+e^) (l-£2+e2^) (21) 

2 2 

= 1 + £+£.-£-£+££,-££-££-££-££+£-£.+£„  +£ „ . 

.1  4 2 3 14  12  13  42  43  23  2 3 

Because  independence  between  the  was  assumed,  this  gives 

E(r)  = 1 + ^2  (£2)  '^9  (£3)*  (22) 


This  shows  that  the  expected  value  of  R is  greater  than  (p2^/p2 ) / (P3/p^) ; 
therefore  using  this  as  an  estimator  for  R overestimates  the  effectiveness 
1-R.  To  assess  the  magnitude  of  this  bias,  we  use  the  approximation  (9)  and 
obtain : 

E(r)  ^ 1 + — + — . (23) 

For  the  situation  where  each  of  the  four  p's  is  calculated  from  20  injuries, 
E(r)  ~ 1.1, 

for  the  situation  where  each  is  based  on  100  injuries, 

E(r)  1.02. 

These  biases  may  appear  small.  However,  if  e.g.,  R = 0.95,  was  estimated, 
in  the  first  case  the  true  expected  value  would  be  R'  = 1.04,  and  instead 

of  an  effectiveness  1-0.95  = 0.05,  1-1.04  = -0.04  should  be  used  in  the 
first  case:  this  means  that  the  expected  effect  is  approximately  the 

opposite  of  what  one  would  expect  from  the  biased  estimate.  In  the  second 
case  R'  = 0.97  is  the  unbiased  expected  value  and  the  effectiveness  should 
be  0.03  instead  of  0.05,  a reduction  by  40%! 
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4 . 3 Approximation  Using  Terms  up  to  the  Third  Order 
Using  equation  (17),  we  obtain 


E(r)  = E(l+e^)E(l+e^)E(Y:^)  (24) 

and  from  (12)  and  (15) 

E(r)  = (1+t  +2t^+t  ^) (1+t  +2t  ^ + t ^)  (25) 

^z3^2  23 

= l+t2+t2+2t22  +t^t2+2t2  +t2  +2t2  t2+2t2t2  +t^  , 

retaining  only  terms  up  to  the  third  order.  To  make  estimates  of  the 
order  of  magnitude  of  the  higher  order  terms,  we  assume  t2  = t^  = T and 
obtain 


E(r)  = 1+2T  +5T^+6T^ 

(26) 

= 1 +2T(1+  Y T +3T^) 

For  the  first  case  discussed  in  4.2,  m = 20,  T = 0.05,  one  obtains  E(r)  = 
1.11,  compared  with  1.1  in  Section  4.3.  Whether  this  difference  is  im- 
portant depends  on  how  large  R is.  For  the  second  case,  m = 100,  T = 0.01, 
the  effect  is  to  increase  E(r)  from  1.02  to  1.0205,  which  is  negligible. 
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5 . The  Second  Moment 

5 . 1 Approximation  Using  Linear  Terms  Only 
Using  (12),  (13)  and  (17),  we  obtain 


(27) 


when  only  first  order  terms  in  the  retained.  In  order  to  calculate 


y2(^)>  we  use  (18)  which  requires 


(U^'(r))d 


y^’(r)  = (l+y^(£2))  (l+y^(e^))  and 


(y^’(r))  =14-  2y2(s2)  "*■  ^^2^^3^ 

aining  only  the  first 
according  to  (18)  gives 


retaining  only  the  first  order  terms  in  the  y^. 


(28) 

(29) 

Combining  (27)  and  (29) 

(30) 


the  variance  of  the  double  ratio  is  the  sum  of  the  variances  of  the  four 
factors . 


5 . 2 Approximation  Using  Terms  up  to  the  Third  Order 

For  this  approximation  we  immediately  use  the  approximations  (15)  and  (16). 
First  we  have 

y2'(r)  = E(r^)  = E(l-fe^)  ^E(l4-e^)^E(^^)^E(^:^)^ 

= (1+t^)  (1+t^)  (l+3t^4-llt2^+5t2^)  (l+3t24-llt2^+5t^^) 

= (1+t^-Ht^+t^t^)  (l4-3t2+3t24-llt2^+9t2t34-llt2^+5t2^4-33t2^t2+33t2t2‘4-5t2^) 


= 14-  3t24-3t24-llt2^4-9t^t2+llt2^+5t2^4-33t2^t2+33t2t2^+5t2^ 
-t(t^-tt^)  (l-H3t2+3t2+llt2^+9t2t2  +Ht2^)  + t^t^ (l4-3t2+3t2) 

if  one  retains  only  terms  up  to  the  third  order.  Since 

y^'  = b^(£2)b^(£2) 


(31) 


(32) 


(16)  gives 
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I 


(33) 


retaining  only  terms  up  to  the  third  order.  Combining  (3l)  and  (33) 
according  to  (18)  gives 


(34) 


+t^  t , (l+3t^+3t„) . 
14  13 


The  linear  terms  correspond  to  the  sum  of  the  four  higher  order 


terms  are  iranracticably  complicated  to  be  used.  Therefore,  we  use  again  the 


= 4Tf 

Since  4T  corresponds  to  the  linear  terms  of  P2(^)»  ^ factor  by  which 

it  has  to  be  increased.  For  m = 20, one  has  f = 1.43,  and  for  m =100,  one  has 
f = 1.08,  for  m = 500,  f = 1.015.  Thus,  for  m = 20,  the  higher  terms  are  not 
negligible;  for  100  they  will  usually  be  so,  whereas  for  500  they  are  practi- 
cally always  negligible. 


special  case  where  all  t^  = T and  obtain: 


P2(r)  = 4T  + 30T^  + 112T^ 


= 4T  (1  +-^T°^  + 23T^) 


(35) 


The  Third  Moment 


6 . 


(18)  gives  for  the  third  moment 


= y^’  -3(y^’y2')+2(y^’) 


m3 


(36) 


Using  directly  (14)  , (15)  and  (16)  and  substituting  one  T for  the  t_.  , 
we  obtain 

2 2 
y,'(r)  = (1+3T+T^)  (1+6T+35T^+15T^) 


= (1+6T+11T“+6T^) (1+12T+106T^+450T^) 
= 1 + 18T+189T^+1224T^ 

omitting  all  terms  of  higher  than  third  order. 
Combining 

2 

y2*(r)  = (1+T)^(1+3T+11T^+5T^) 

= 1 + 8T  + 44T^  + 144T^ 


(37) 


(38) 


with  (26)  gives 


y^'(r)y2*(r)  = (1+2T+5T''+6T'^)  (1+8T+44T“+144T^) 

= 1 + lOT  + 65T^  + 278T^ 
up  to  terms  of  the  third  order. 


(39) 


Finally,  we  need 
m3 


(y^')"  = [1+2T+5T^+6T^] 


(40) 


according  to  (26).  This  gives 


(y^')^  = 1 + 6T  + 27T^  + 86T^ 


(41) 


again  omitting  terms  of  higher  than  third  order.  Combining  (37),  (39)  and 
(41)  according  to  (36)  gives 


y^  = 48T^  + 562  T^. 


(42) 


Since  y^  is  not  easily  interpretable,  we  will  use  it  only  for  the  Gram- 
Charlier  series  expansion  to  be  performed  later. 
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7. 


The  Fourth  Moment 


= y^’-4(y^’y3')  + (6(y^’)^y2')-3ry/)^. 


(43) 


i _ 


= E(r  ) = E(H-£,)  E(l+e.)  E( 


1+s 


-)  E(- 


1+e. 


(44) 


Using  (14)  and  (15)  this  becomes: 

2 2 
y^'  = (1+6T+7T^+T^)  (1+10T+85T^+35T^) 

= (1+12T+50T^+86T^) (1+20T+270T^+1770T^) 

= 1 + 32T  + 560T^  + 6096T^ 
if  omitting  terms  of  higher  than  third  order. 

Combining  (26)  and  (37)  gives 

y^’(r)y3’(r)  = (1+2T+5T^+6T^) (1+18T+189T^+1224T^) 

= 1 + 20T  + 230T^  + 1698T^ 

Combining  the  simplified  versions  of  (31)  and  (33)  gives 

(y^' (r))^y2’ (r)  = (1+4T+14T^+32T^) (1+8T+44T^^ 144T^) 
= 1 + 12T  + 90T^  + 464T^. 


(45) 


(46) 


(47) 


Finally,  by  squaring  (33)  we  obtain 

2 

(y^’)^  = (1  + 4T  + 14T^  + 32T^) 

= 1 + 8T  + 44T^  + 176T^. 


(48) 


Combining  (45),  (46),  (47)  and  (48)  according  to  (43),  we  obtain 

y-  = 1 + 32T  + 560T^  + 6096T^ 

2 3 

-4(1+20T+230T  +1698T  ) (49) 

+6 (1+12T+90T^+464T^) 

-3(1+8T+44T^+176T^) 

= 48T^  + 1560T^. 

4 2 

Since  y^  = 4T+.  . . ,the  excess  or  curtosis  y approaches  3 for  small  values 

of  T;  this  is  the  value  for  the  normal  distribution. 
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8.  Gram-Charlier  Series  Expansion 


8.1  Basic  Formulas 

A probability  density  function  f (x)  can  be  expanded  into  a series 

y * y * 

f(x)  = Kx)  (l+-|-fl3(x)  + (x)  +...), 


(50) 


where  it  is  assumed  that  x is  transformed  to  have  mean  zero  and  variance 

* i~ 

1;  y^  and  are  the  correspondingly  transformed  third  and  fourth  moments. 

H^(x)  are  the  Hermits  polynomials 

(x)  = x^-1 

H^Cx)  = x^-3x  (51) 

H^(x)  = x"^-6x^+3 

c()(x)  is  the  normal  probability  density. 


The  cumulative  probability  function  can  be  expressed  as 

* * 

^3  ^4 

F(x)  = $(x)-(|)(x)  (-— -n^  (x)  + — 27^3 


(52) 


where  $(x)  is  the  cumulative  normal  probability  distribution. 

In  standard  texts  I found  no  remainder  terms  indicating  how  accurately 
a finite  series  using  only  a few  terms  of  the  infinite  series  approxi- 
mates the  true  distribution. 


8.2  Numerical  Examples 
8.2.1  m = 20 

If  we  assume  that  all  four  p^  are  estimated  from  20  injury  cases,  and 
that  the  injury  probability  is  small,  we  obtain: 

First  two  moments  (using  linear  terms  only): 


1=1 


(53) 


20 


= 0.2 


First  two  moments  (using  terms  up  to  the  third  order): 


’ = 1 + “ + 4-  = 1.113 


20  2q2 


20' 


(54) 


^2  = 


^ + Hi  = 0.289 

20  20 
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First  four  moments  (usin®  terms  up  to  the  third  order) : 


^l' 

= 1.113 

’^2 

"3 

= 0.289 

(55) 

= 0.190 

* 3 

y = y„/  u 

3 3 2 

= 1.223 

= 0.315 

* / 2 

= 3.772 

Figure  1 shows  the  two  tails  of  the  cumulative  distribution  of  r.  The 
approximation  of  the  first  four  moments  was  calculated  from  the  Gram-Charlier 
series.  It  is  presumably  the  closest  approximation  to  the  "true"  distribution 
of  r.  The  lower  and  upper  5th  percentiles  are  at  r = 0.37  and  r = 2.26 
The  approximation  of  the  first  tXTO  moments  using  terms  up  to  the  third  order  is 
based  upon  a normal  distribution  with  the  ’’true"  mean  and  variance;  the  lower 
and  upper  5th  percentiles  are  0.26  and  2.00 

The  approximation  of  the  first  two  moments  using  linear  terms  only  is  based  upon 

2 2 2 2 

a normal  distribution  with  mean  1 and  variance  = e-  +e„  +e,  . It  has  the  lower 

12  3 4 

and  upper  fifth  percentiles  0.22  and  1.74. 

Both  of  the  latter  two  approximations  are  unsatisf actorv  since  the  effectiveness 
is  1-R;  using  one  of  them  may  result  in  accepting  an  effect  as  significant 
which  is  with  a fairly  high  probability  due  to  chance,  r - 2.04  would  be 
considered  significant  at  the  99%  level,  whereas  it  is  only  92.5%  signifi- 
cant with  the  "true"  distribution. 

8.2.2  m = 100 

The  corresponding  results  are: 

First  two  moments  (using  linear  terms  only): 


Ul'  = 1 


(56) 


= 0.04 


^2  100 

First  two  moments  (using  teims  up  to  the  third  order) 


^i’  " ^ lio  ~T 

100  100 


^+-^+-^=  0.0431 

100  100-^ 


(57) 
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F(r) 

1.0  r— 


0.9 


First  two  moments 
(linear  terms  only) 

First  two  moments 
(terms  up  to  the 
third  order  only) 

Sirst  four  moments 
First  six  moments 


I I L 


1.5 


2.0 


Figure  1.  Two  tails  of  the  cumulative  distribution  of  r (m=20). 


D-13 


First  four  moments  (using  terms  up  to  the  third  order): 


= 1.021 

= 0.0431 

= 0.00536 
= 0.00636 


(58) 


* /~T 

lij  = U3/  P2 
* 


= 0.5^^ 


= ~ 


Figure  2 shows  the  tails  of  the  corresponding  distribution.  Here,  at  the  | 

left  tail,  the  differences  between  the  three  distributions  are  negligible.  | 

At  the  right  tail,  the  difference  between  the  approximations  of  the  first  four  i 
and  the  first  two  moments  (using  terms  up  to  the  third  order)  is  negligible;  the  - 

difference  between  them  and  the  approximation  of  the  first  two  moments  using  linear- 

/ 

terms  only  may  just  be  important  in  some  cases.  ; 

8 • 3 Approximate  Estimation  of  Confidence  Limits  : 

i 

To  calculate  the  entire  distribution  or  part  of  it  to  determine  for  j 

f 

which  X , F(x')  = 1-a  holds  is  relatively  time-consuming.  An  approxima-  •' 

tion  may  be  sufficient.  We  write 

F(x)  = F(x  ) +■  f'  (x  ) (x  - X ) (59)  ^ 

000 

We  now  chose  x so  that  cj)(x  ) = 1-a,  x is  the  derived  confidence  limit  i 

o ^ o ’ o I 

for  the  normal  distribution.  We  define  x’  as  the  confidence  limit  for 


the  studied  distribution* 

l-g-F(xo) 

F'(x  ) • 
o 


F(x')  = 1-a.  Then  we  have 


X = 

o 


(60) 


(52)  gives 


y y -3 

F(Xo)  = Kxp  - t(xp(—  Hj(xp  + — Hj(xp) 

“3  ^-3 

= l-a-t(xp(—  H,(xp  + H3(xp) 


(61) 
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Figure  2.  Two  tails  of  the  cumulative  distribution  of 
r(m=100) . 
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Since  F’ (x) 


o 

If  we  use  a = 0.05  as  an  example,  x =1.64,  and  we  have  H_ (x  ) = 1.690, 

o 2 o ’ 

(x  ) = - 0.509,  H. (x  ) = - 5.904.  Therefore, 
j o 4 o 

0.282y*  - 0.021(u?-3) 

x'-1.64  = — (63) 

l-0.085y^  - 0.246(u,-3). 

3 4 

Thus,  one  can  calculate  the  approximate  upper  95%  confidence  limit  for 

* * 

any  distribution,  where  the  (skewness)  and  (excess,  curtosis) 
are  given. 

9 . Conclusions  and  Recommendations 

The  numerical  examples  suggest  that  for  ra  > 100  one  can  use  the  normal 
approximation,  preferably  corrected  for  the  bias  in  r;  but  for  m > 400 
or  500,  this  is  definitely  not  necessary. 

For  m = 20  the  normal  approximation,  even  if  corrected  for  bias  and  with 
an  inflated  e,  is  definitely  inadequate.  Somewhere  between  20  and  100 
is  an  m where  it  becomes  sufficient  to  correct  r and  inflate  e.  The 
approximations  were  derived  for  "small”  values  of  the  That  means 

that  the  p^  have  highly  skewed  distributions.  For  larger  the  distri- 
butions  are  less  skewed;  for  rr^  = 0.5  they  are  symmetric.  Therefore,  one 
can  expect  that  the  normal  approximations  will  be  sufficient  for  smaller 
values  of  m than  suggested  above,  if  the  are  not  small. 


= f (x) , we  can  combine  (60),  (61)  and  (50)  and  obtain 


* * 

^3  ^4-3 

6 ^2^^o^  24  ^3^^o^ 

* * 

- ^4"3 


(62) 
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For  small  values  of  m one  should  proceed  as  follows 

1)  Calculate  y.(£.) 

^ i 

2)  Calculate  E(-r- ) 

i+£ . 

k ^ 

3)  Calculate  E(r  ) 

4)  Calculate 

•k  . k 

5)  Calculate  u„(r)  and  u,  (r) 

3 4 

6)  Apply  equation  (62)  for  the  desired  a 
Elaboration 


1)  Calculate  y,(£.) 

1 3 ?!  P3 

i = order  of  moment,  j index  of  p . in  — : — 

3 ?2  P4 

Formulae  (8)  do  this 

^ k k 

2)  Calculate  E (— ) ; E (1+e.)  . Assume  that  only  the  second 

l+£ . j 

order  approximation  will  be  used:  k = 1,  2. 


E (■ 
E (• 


l+£ 


l+£ 


J 

E (l+£^) 
E (1+e.) 


2 


2 


■J 


1 + U2(e^)  - 

1 + - 4u2(e^)  + 5y^(e^) 

1 

1 + 


3)  Calculate  E(r*^)  = Ed+E,)*^  E(l+e,  )'^E  E 

1 4 1+^2  ^■'■^3 

(r)  = E(r‘") 

4)  Calculate  y2(r).  Use  formula  (18). 

7Ti  TT^  k 

Calculate  ~ ^k^^^ 
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Calculate  y (R)  = : —)  y,  (r) 

*c  " 2 ^ 

5)  Omit  for  this  level  approximation. 

f 

6)  For  m.>  100,  use  a normal  distribution  with  y, (R)  and  y^CR) 

1 12 
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